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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a plasma display panel in which, even 
through an aging process required for manufacturing a panel, no deterioration 
of a phosphor is observed, and which functions with a considerably high 
efficiency for an emission and yields a good color reproduction. 

SOLUTION: The minimum space between a glass layer 62 for sealing in the 
perpendicular direction to a barrier rib 61 and a terminal portion 63 of the 
barrier rib is prepared so that it is larger than the minimum space between the 
a glass substrate 64 for sealing in a parallel direction to the barrier rib 61 
and the adjoining barrier rib 61 . Through this, a gas for discharge introduced 
from an inlet 65a for ventilation is dispersed into a space 66a above the 
barrier rib and is steadily flowed in a space 67 between the barrier ribs, 
then, exhausted from an exit 65b for ventilation through a space 66b, 
efficiently discharging a gas formed inside, and suppresses the phosphor in the 
aging process from being deteriorated. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manu facture approach of the plasma display panels 
used for image di splay, such a s a monitor of a computer, and television. — «~™ — 

[0002] ' 

[Description of the Prior Art] Below, it explains, referring to a drawing about the conventional plasma 
display panel. Drawing 22 is the sectional view showing the outline of the plasma display panel (it is 
hereafter indicated as "PDP") of an alternating current mold (AC mold). In drawing 22 , 210 is a front- 
windshield substrate and the discharge electrode 21 1 is formed on this front-windshield substrate 210. 
Furthermore, the discharge electrode 21 1 is covered with the dielectric protective layer 213 which 
consists of a dielectric glass layer 212 and a magnesium oxide (MgO) (for example, refer to JP,5- 
342991,A). 

[0003] Moreover, 220 is a tooth-back glass substrate, and on this tooth-back glass substrate 220, the 
address electrode 221 and this are prepared in the wrap light reflecting layer 222 and the septum 223, 
and the fluorescent substance layer 224, and it has become the discharge space where 230 encloses 
discharge gas. For color display, as for said fluorescent substance layer, red, green, and the fluorescent 
substance layer of three blue colors are arranged in order. Each above-mentioned fluorescent substance 
layer 224 carries out excitation luminescence by ultraviolet rays with the short wavelength generated by 
discharge (for example, wavelength of 147nm). 

[0004] Generally as a fluorescent substance which constitutes the fluorescent substance layer 224, the 
following ingredients are used. 

The manufacture approach of PDP of the "blue fluorescent substance" :BaMgA110O17:Eu "green 
fluorescent substance" :Zn2Si04:Mn, BaA112019:Mn "red fluorescent substance" :Y203:Eu, or (YxGd 
1-x) below B03:Eu former is explained. 

[0005] First, a discharge electrode is formed on a front-windshield substrate, the dielectric layer which 
consists of dielectric glass is formed so that this may be covered, and the protective layer which consists 
of MgO is further formed on this dielectric layer. Next, an address electrode is formed on a tooth-back 
glass substrate, and a glass septum is created in a predetermined pitch with the light reflecting layer 
which consists of dielectric glass on it. By arranging each color fluorescent substance paste containing 
the red fluorescent substance produced as mentioned above, a green fluorescent substance, and a blue 
fluorescent substance in each space inserted into these septa, respectively, a fluorescent substance layer 
is formed, a fluorescent substance layer is calcinated at about 500 degrees C after formation, and the 
resinous principle in a paste etc. is removed (fluorescent substance baking process). 
[0006] The glass frit for sealing with a front-windshield substrate is app lied th^ ppHmP^rj^jLlff^ 
back glass lufistrate after fluorescent substance baking, and in order to remove the resinous principle in 
a glassTnreic, temporary quenching is carried out at about 350 degrees C (glass temporary-quencffing 
process for sealing). Then, opposite arran gement of the front-windshield substrate which c arried out 
sequential formation of a discharge electrode, a dielectric glass layer, and the protective layer, and said 
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t ooth-back glass substrate is ca rri&d out so that a display electrode and an address electrode may 
intersect perpendicularly through a septum, and it calcinates at about 450 degrees C, and a perimeter is 
sealed with sealing glass (sealing process). 

[0007] Then, the inside of a panel is exhausted, heating by predetermined temperature (about 350 
degrees C) (exhaust air process), and only a predetermined pressur e introduces dis charge gas af ter 
termi nation . T hus, by the panel produced through each procesj^agin^fTgi Fluminesc ence property or 
a discharge property a^alTilTthFirrilial stage of lighting. Thereforefwhen only predetermined time 
amount makes the produced panel discharge, it is necessary to stabilize a luminescence property and a 
discharge property. The processing for stabilizing such a luminescence property and a discharge 
property is called aging processing. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the manufacture approach of the conventional 
plasma display panel, the technical problem that especially a luminescence property deteriorates exists 
in the aging process which stabilizes a luminescence property and a discharge property as mentioned 
above. There was a problem that the fluorescent substance currently used deteriorated as one of the 
cause of this. BaMgA110O17:Eu currently used especially as a blue fluorescent substance tended to 
deteriorate at an aging process compared with the fluorescent substance of other colors, and had become 
the cause of causing a luminescence fall on the strength and degradation of luminescent chromaticity. 
[0009] Then, even if this invention is made in view of the above-mentioned problem and lets an aging 
process required for the production process of a panel pass, degradation of a fluorescent substance 
hardly occurs but it aims at operating with comparatively high luminous efficiency, and offering the 
good plasma display panel of color reproduction nature. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, a discharge electrode is arranged at least 
on one side. The front pl ate andtooth-back plate with wh ich_the fluorescent substance layer was formed 
in one [ at least ] in ternal sur tac e are~sealed 1 ip the co ndrEjon ofhavingirffiiig^ 
the manufacture approach oHTplasma display panel of impressing a discharge necessary electrical 
potential difference to said discharge electrode in the condhion ofhaving made the afterdischarge gas 
existing in a building envelope, and manufacturing by performing aging processing. Said aging 
processing is characterized by having the discharge processing changed into the* condition that the 
discharge gas in a building envelope is discharged. 

[001 1] It has the introductory processing whose aging processing newly introduces discharge gas in a 
building envelope from the outside further here. It considers as the processing which introduces 
discharge gas through the first bleeder formed in the panel in said introductory processing. Moreover, by 
performing said discharge processing, while considering as the processing which discharges said 
introduced discharge gas through the second bleeder formed in the panel in said discharge processing 
and performing said introductory processing Discharge gas can be made to discharge continuously to 
said building envelope by impressing a discharge necessary electrical potential difference to said 
discharge electrode with a sink. 

[0012] Furthermore, while performing said introductory processing intermittently, discharge gas can 
also be made to discharge intermittently to said building envelope by performing said discharge 
processing by impressing a discharge necessary electrical potential difference to said discharge electrode 
with a sink. Moreover, by dividing into two or more periods the discharge made to perform by 
impressing a discharge necessary electrical potential difference to said discharge electrode, performing 
it, and performing said discharge processing, while performing said introductory processing between 
discharge, after slushing discharge gas into said building envelope and permuting the gas in a building 
envelope by new discharge gas, the next discharge can also be started. 

[0013] While two or more discharge space is formed by arranging two or more septa with which said 
building envelope is divided between said front plates and tooth- back plates, said plasma display p anel 
with which aging processing isyesefrted4rereTfieleal^ layer seale d in the pe ripl^_segti5n of 
a front plate and a tooth-back plate jntervenes. Betv^e ni£e tirst edge of a longitudinal direction of two 
t " " ~ — - 
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or more of said septa, and a sealing glass layer The discharge space formed between said septa and the 
first space which was open for free passage are formed. Between the second edge of a longitudinal 
direction of two or more of said septa, and a sealing glass laye r Said discharge spac e and the sec ond 
space which was open for free passage are formed. Further saiatiTsTBle^^TfTs open for free passage 
and is formed in said first space. Said second bleeder When it considers as the structure opened for free 
passage and formed in said second space, it sets to aging processing. In said introductory processing 
Discharge gas can also be passed to discharge space by performing processing which introduces 
discharge gas into said first space through the first bleeder, and performing processing which makes 
discharge gas discharge through the second bleeder from the second space in said discharge processing. 
[0014] Aging processing can also be presented with the panel of the structure where the shortest spacing 
of the sealing glass layer and septum edge facing the septum and the first space except the septum 
located most distantly [ bleeder / first ] at least in said two or more septa is larger than the shortest 
spacing with the septum which adjoins a septum, a parallel sealing glass layer, and this. Furthermore, 
aging processing can also be presented with the panel of the structure where some of septa located in the 
outermost part in said two or more septa, septa located in the outermost part concerned so that discharge 
gas may not flow between sealing glass layers, and a part of sealing glass layer were contacted. 
[0015] Moreover, said first bleeder is formed near the septum located in the outermost part, and the 
second bleeder can also present aging processing with the panel of the structure formed near the septum 
located in the outermost part of the opposite side with said first bleeder. Furthermore, while two or more 
discharge space is formed by arranging two or more septa with which said building envelope is divided 
between said front plates and tooth-back plates Flow to the inner circumference side of the sealing glas s 
la ^er sealed in the periphery section of a front plate jindj tnnth-hacj ^plate, and a sealing glass laver, and 
a st op septu minten^ t n ^oSgfof a. longitudin al di recti on^ o f two or mor e of said 

septa. Moreover, between stop septa The discharge space tormed between saidsepta and the first space 
which was open for free passage are formed, and it flows with the second edge of a longitudinal 
direction of two or more of said septa. Between stop septa Said discharge space and the second space 
which was open for free passage are formed, said first bleeder is further opened for free passage and 
formed in said first space, and said second bleeder can also present aging processing with the panel of 
the structure opened for free passage and formed in said second space. At aging processing of the panel 
of this structure, discharge gas can be passed to discharge space by said introductory processing by 
performing processing which makes discharge gas discharge through the second bleeder from the 
second space by the processing which introduces discharge gas into said first space through the first 
bleeder, and said discharge processing. 

[0016] Furthermore, in said two or more septa, the septum and the first space except the septum located 
most distantly [ bleeder / first ] at least can be attended, it can flow, and the shortest spacing of a stop 
septum and a septum edge can also present aging processing with the panel of structure larger than the 
shortest spacing of a septum and the parallel septum which adjoins a stop septum and this by flowing. 
Moreover, aging processing can also be presented with the septum located in the outermost part in said 
two or more septa, some septa located in the outermost part concerned so that discharge gas may not 
flow between stop septa by flowing, and the panel of the structure where flowed and some stop septa 
were contacted. 

[0017] Moreover, said first bleeder is formed near the septum located in the outermost part, and the 
second bleeder can also present aging processing with the panel of the structure formed near the septum 
located in the outermost part of the opposite side with said first bleeder. In the gas passageway to 
[ considering as such structure ] the second space from the first space, rather than the other part to 
discharge space, discharge gas flows well and degradation of the fluorescent substance at the time of 
aging processing is prevented. 

[0018] Here, as for the discharge gas introduced into a building envelope, considering as a dry gas is 
desirable. Moreover, as for the steam partial pressure of a dry gas, it is desirable that they are 15 or less 
Torrs. It is more desirable more desirably for 10 or less Torrs of 5 or less Torrs of 1 or less Torrs and 
steam partial pressures to be [ a steam partial pressure / for a steam partial pressure ] 0.1 or less Torrs 
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further further more desirably for a steam partial pressure. 

[0019] Furthermore, as for the dew point temperature of a dry gas, it is desirable that it is 20 degrees C 
or less. It is more desirable more desirably for 10 degrees C or less of 1 degrees C or less of -20 degrees 
C or less and dew point temperature to be [ dew point temperature / for dew point temperature ] -40 
degrees C or less further further more desirably for dew point temperature. Moreover, inert gas can be 
used as discharge gas introduced into a building envelope, helium, Ne, Ar, or Xe can be used for inert 
gas. 

[0020] Moreover, in order to attain the above-mentioned purpose, a discharge electrode is arranged at 
least on one side. The front plate and tooth-back plate with which the fluorescent substance layer was 
formed in one [ at least ] internal surface are sealed in the condition of having a building envelope 
inside. It is the manufacture approach of a plasma display panel of impressing a discharge necessary 
electrical potential difference to said discharge electrode in the condition of having made the 
afterdischarge gas existing in a building envelope, and manufacturing by performing aging processing. It 
is characterized by performing heat-treatment which heats the fluorescent substance which forms a 
fluorescent substance layer after said aging processing. 

[0021] It is desirable to heat a fluorescent substance even to higher temperature in the heat-treatment 
after aging processing, and it is desirable to specifically heat a fluorescent substance to 300 degrees C or 
more. Moreover, it is more desirable to heat a fluorescent substance to 370 degrees C or more, and it is 
more desirable to heat a fluorescent substance further to 400 degrees C or more and also 500 degrees C 
or more. How to heat the whole panel to predetermined temperature, using a heating furnace as an 
approach of heating a fluorescent substance, the approach of irradiating a laser beam locally and heating 
it into the panel part on which the fluorescent substance was arranged, the approach of heating by 
pouring the heat carrier heated in the building envelope, etc. can be considered. When heating the whole 
panel using a heating furnace, it can heat only to th e temperature which does not exceed the softeni ng 
te mp'eratare'ol the sealing glassTisfed since "wheneve r^ stoving temperatur e | seals the fron t plate and 
to6th-D ack plate ot a panel, but when irradiating a laser beam and heati ng locally, and when heating^ 
locallyTIsing a heat earner, it can heat even to still higher temperature. 

[0022] As for the heat-treatment after aging processing, it is more desirable to heat discharging the gas 
in a building envelope (when heating within a heating furnace, and when heating by the laser beam). A 
panel can also be heated, after discharging the gas in a building envelope and introducing a dry gas after 
aging processing (when heating within a heating furnace, and when heating by the laser beam). 
[0023] Here, in the heat-treatment after aging processing, it can let at least two or more bleeders formed 
in the panel pass (when heating within a heating furnace, and when heating by the laser beam), and a dry 
gas can also be heated with a sink to said building envelope. Next, inert gas can be used for a dry gas. 
Moreover, it is desirable to include oxygen in a dry gas. 

[0024] Here, the introduced dry gas can also be exhausted with a heating condition from the building 
envelope heated by the heat-treatment after aging processing (when heating within a heating furnace and 
heating by the laser beam, and when heating with a heat carrier). In addition, where gas is passed to 
discharge space, when heat-treating, since the convertibility of the gas in the structure of passing gas 
positively to discharge space which was described above, then discharge space becomes high, the panel 
structure with which heat-treatment is presented (when heating gas within a heating furnace with a sink 
in discharge space and heating gas by the laser beam with a sink in discharge space, and when heating 
with a heat carrier) is more desirable. 

[0025] According to the above manufacture approach, since especially degradation of a blue fluorescent 
substance is controlled, the plasma display panel excellent in the luminescence property is obtained, and, 
specifically, the plasma display panel whose color temperatures of the luminescent color at the time of 
making all eels turn on on the same conditions are 7000K or more is obtained. Moreover, the plasma 
display panel whose peak intensity ratios of the emission spectrum at the time of making the eel in 
which blue and a green fluorescent substance layer were arranged turn on on the same power conditions 
are blue / green >=0.8 is obtained. 
[0026] 
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[Embodiment of the Invention] [Operation gestalt 1] drawing 1 is the important section perspective view 
showing the alternating current side discharge mold PDP concerning the gestalt of operation, and shows 
the viewing area in the center section of PDP partially in this Fig. The front-panel substrate 10 with 
which, as for this PDP, it comes to allot a discharge electrode 12 (pair of scan electrode 12a and 
maintenance electrode 12b), a dielectric layer 13, and a protective layer 14 on the opposed face of the 
front- windshield substrate 1 1, On the opposed face of the tooth-back glass substr ate 21, the address 
electrode 22 and the back panel substrate 20 with which the light reflecting layer 2Twas allotted set 
spacing in parallel mutually, are arranged, and consist of conditions of having made the discharge 
electrode 12 and the address electrode 22 countering. And by dividing the gap of the front-panel 
substrate 10 and the back panel substrate 20 with the stripe-like septum 24, discharge space 30 is formed 
and discharge gas is enclosed in the discharge space 30 concerned. 

[0027] Moreover, the fluorescent substance layer 25 is arranged in this discharge space 30 at the back 
panel substrate 20 side. In addition, the fluorescent substance layer 25 is repeatedly put in order in order 
of red, green, and blue. Both the discharge electrode 12 and the address electrode 22 are stripes-like, and 
the address electrode 22 is arranged in the direction in which a septum 24 and a discharge electrode 12 
cross at right angles in parallel with a septum 24. And it has panel composition in which red, green, and 
the eel that emits light in each blue color were formed in the place where a discharge electrode 12 and 
the address electrode 22 cross. 

[0028] The address electrode 22 is a metal electrode (for example, a silver electrode or a Cr-Cu-Cr 
electrode). Although a discharge electrode 12 is desirable when considering as the electrode 
configuration to which the laminating of the bus electrode (a silver electrode, Cr-Cu-Cr electrode) of 
thin width of face was carried out on the broad transparent electrode which consists of conductive 
metallic oxide, such as ITO, Sn02, and ZnO, secures the discharge area in a eel widely low [ resistance / 
of a display electrode ], it can also be used as a silver electrode as well as the address electrode 22. 
[0029] A dielectric layer 13 is a layer which consists of dielectric matter which covered the whole front 
face where the discharge electrode 12 of the front- windshield substrate 1 1 was arranged, and was 
arranged, and generally, although lead system low melting glass is used, it may be formed with the 
laminated material of bismuth system low melting glass or lead system low melting glass, and bismuth 
system low melting glass. A protective layer 14 is a thin layer which consists of a magnesium oxide 
(MgO), and has covered the whole front face of a dielectric layer 13. 

[0030] Although the light reflecting layer 23 is the same as that of a dielectric layer 13, Ti02 particle is 
mixed so that it may serve also as the work as a light reflecting layer. A septum 24 consists of a glass 
ingredient and protrudes on the front face of the light reflecting layer 23 of the back panel substrate 20. 
Suppose that blue fluorescent substance:BaMgA110O17:Eu green fluorescent substance:Zn2Si04:Mn 
red fluorescent substance: Y203.Eu or (YxGd 1-x) B03:Eu is used here as a fluorescent substance 
ingredient which constitutes the fluorescent substance layer 25. 

[003 1] Although the presentation of these fluorescent substance ingredients is the same as what is used 
for PDP from the former, since there are few degrees of the heat deterioration which the fluorescent 
substance received by the production process compared with the fluorescent substance layer in the 
conventional PDP, the luminescent color is more good. Namely, in the conventional general PDP, the 
chromaticity coordinate y of the luminescent color at the time of making only a blue eel turn on (CIE 
color system) is 0.085 or more. As opposed to color temperatures being about 6000K in white balance 
without color correction in PDP of the gestalt of this operation The chromaticity coordinate y of the 
luminescent color at the time of making only a blue eel turn on is 0.08 or less, and it can also carry out 
to further 0.06 or less, and it becomes possible to make a color temperature by this about 7000K- 
1 1000K by white balance without color correction. Moreover, PDP with the large color reproduction 
region in near blue is realizable as the chromaticity coordinate y of a blue eel is made small. Thus, 
according to the place where the artificer etc. checked experimentally the emission spectrum of the blue 
fluorescent substance which can realize the color temperature exceeding color temperature 6000K, it is 
necessary for peak wavelength to have spectral characteristics 455nm or less. That is, if peak 
wavelength shifts to long wavelength which exceeds 455nm, it will become near green and color 
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reproduction nature will worsen. In addition, this emission spectrum property is the spectral 
characteristics at the time of making only a blue fluorescent substance emit light. 
[0032] Next, with the gestalt of this operation, the thickness of a dielectric layer 13 sets thickness of 
about 20 micrometers and a protective layer 14 to about 1.0 micrometers according to the high- 
definition television of a 40 inch class. Moreover, in the height of a septum 24, the thickness of 0.15- 
0.3mm and the fluorescent substance layer 25 sets 0.1-0. 15mm and a septum pitch to 5-50 micrometers. 
Moreover, the discharge gas to enclose is a Ne-Xe system, the content of Xe is made into five volume 
%, and charged pressure is set as the range of 500 - 800Torr. 

[0033] At the time of the drive of PDP, as shown in drawing 21 , after connecting each driver and the 
panel drive circuit 300 to PDP, impressing between scan electrode 12a of the eel which you are going to 
make it turn on, and the address electrode 22 and performing address discharge, a pulse voltage is 
impressed between scan electrode 12a and maintenance electrode 12b, and maintenance discharge is 
performed. And light is emitted in ultraviolet rays with discharge in the eel concerned, and it changes 
into the light in a fluorescent substance layer. Thus, an image is displayed when a eel lights up. 
[0034] The [manufacture approach of PDP] How to manufacture PDP of the above-mentioned 
configuration is explained hereafter. 

(Production of a front-panel substrate) The front-p anel substrate 10 forms a discharge electrode 12 on 
the front-windshield substrate 1 1 by applyingthepaste tor silver electrodes on a transparent electrocJe by 
screen-stencil, and calcinating the paste for transparent electrode formation to what was applied by 
screen-stencil, and a it top — a wrap - it produces by forming a dielectric layer 13 and forming in the 
front face of a dielectric layer 13 further the protective layer 14 which consists of a magnesium oxide 
(MgO) with a CVD method (chemical vapor deposition) by applying and calcinating the paste 
containing the glass ingredient (the presentation - for example, lead oxide [PbO]70 % of the weight, 
boron oxide [B-203] 15 % of the weight, and oxidation silicon [Si02]15 % of the weight.) of a lead 
system with screen printing like. 

[0035] (Production of a back panel substrate) A back panel substrate On the tooth-back glass substrate 
21, the address electrode 22 is formed by the approach of screen-stenciling the paste for silver electrodes 
and calcinating it after that. The light reflecting layer 23 is formed by applying and calcinating the paste 
which moreover contains Ti02 particle and a dielectric glass particle with screen printing. After 
applying repeatedly the paste which similarly contains a glass particle using screen printing in a 
predetermined pitch, a septum 24 is formed by calcinating, in addition, it is desirable to form in the 
perimeter of a formation field of a septum 24 the septum which dams up formation of this septum 24, 
simultaneously the flow of the glass for sealing on a tooth-back glass substrate. Thus, it is because it can 
prevent that the glass for sealing flows towards the inner circumference side of a substrate by flowing 
and forming a stop septum at the time of sealing. 

[0036] And red and each green and blue color fluorescent substance paste are produced, this is applied 
to the gap of septum 24 with screen printing, and each color fluorescent substance layer 25 is formed by 
calcinating in air. Each color fluorescent substance paste used here is the following, and can be made 
and produced. 

[0037] As a raw material, a blue fluorescent substance (BaMgAJ10O17:Eu) blends a barium carbonate 
(BaC03), a magnesium carbonate (MgC03), and an aluminum oxide (alpha-aluminum 203) so that it 
may be set to 1 to 1 to 10 by the atomic ratio of Ba, Mg, and aluminum. Next, the oxidation europium 
(Eu 203) of the specified quantity is added to this mixture. And it mixes with a mixer (for example, ball 
mill) with the flux (A1F2, BaC12) of optimum dose, and is obtained under reducing atmosphere (inside 
of H2 and N2) by calcinating at predetermined time (for example, 0.5 hours) and the temperature of 
1400 degrees C - 1650 degrees C. 

[0038] What added the oxidation europium (Eu 203) of the specified quantity to hydroxylation yttrium 
Y2(OH)3 as a raw material is used for a red fluorescent substance (Y203:Eu). And it mixes with a 
mixer (for example, ball mill) with the flux of optimum dose, and is obtained by calcinating in air at 
predetermined time (for example, 1 hour) and the temperature of 1200 degrees C - 1450 degrees C. 
[0039] As a raw material, a green fluorescent substance (Zn2Si04:Mn) blends a zinc oxide (ZnO) and 
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oxidation silicon (Si02) so that it may become the atomic ratio 2 to 1 of Zn and Si. Next, the manganese 
oxide (Mn 203) of the specified quantity is added into this mixture. And it is obtained by calcinating 
after mixing with a mixer (for example, ball mill), and calcinating in air at predetermined time (for 
example, 0.5 hours) and the temperature of 1200 degrees C - 1350 degrees C 

[0040] Thus, each color fluorescent substance particle which has predetermined particle size distribution 
is obtained by sifting out each produced color fluorescent substance after grinding. Each color 
fluorescent substance paste is obtained by mixing each of this color fluorescent substance particle with a 
binder and a solvent. In addition, the sheet of the approach of scanning, while making fluorescent 
substance ink breathe out from a nozzle in addition to the approach by the above-mentioned screen 
printing in case the fluorescent substance layer 25 is formed, or the photopolymer containing the 
fluorescent substance ingredient of each color can be produced, and it can form also by the approach of 
removing an unnecessary part, by sticking this on the field of the side which arranged the septum 24 of 
the tooth-back glass substrate 21, carrying out patterning by the photolithography, and developing 
negatives. 

J00411 T h e glass for sea ling (glass frit) is appli ed to eitheMhe front-panel substrate 10 produced in t his 
wav ortheback panel substrate 20 and both. (Sealin g of aTront-panel substrate and a back pan el " 
s ut^atejTemporary baking is carried out, the glass layer for sea ling is formed, and it j eals by heating 
s uperposition and both the substrates ana iu, and soft ening a sealing glass layer so AaTDlF'aiscHa^ 
electrode 12 of the front-panel substrate 10 and the address electrode 22 of the back panel substrate 20 
may intersect perpendicularly and counte r. 

[0042]"And gas is once extracted from this building envelope by calcinating a panel, exhausting from 
the building envelope of the sealed panel substrate. And discharge gas is enclosed with this building 
envelope. This temporary quenching and a sealing process are explained below at a detail. Drawing 2 is 
drawing showing typically the configuration of the sealing equipment used for temporary quenching and 
a sealing process. 

[0043] The gas exhaust valve 43 grade which adjusts the discharge of the gas discharged from the gas 
installation valve 42 which adjusts the amount of installation of the controlled atmosphere introduced 
into the heating furnace 41 which heats the front-panel substrate 10 and the back panel substrate 20 into 
a heating furnace 41, and a heating furnace 41 is attached, and this sealing equipment 40 is constituted. 
The inside of a heating furnace 41 can be heated now to an elevated temperature at a heater (un- 
illustrating). Moreover, the controlled atmosphere which forms the ambient atmosphere in which a 
front-panel substrate and a back panel substrate are heated in a heating furnace 41 (for example, dry air 
whose steam partial pressure is 20Torr extent.) In addition, as for the vocabulary the following "dry 
gases" and "dry air", a steam partial pressure (dew-point) means the gas below 20Torr(s) (22 degrees C), 
and air. It can introduce from the gas installation valve 42, it exhausts with a vacuum pump (un- 
illustrating) from the gas exhaust valve 43, and the inside of a heating furnace 41 has come be made to a 
high vacuum. And this gas installation valve 42 and the gas exhaust valve 43 can adjust the degree of 
vacuum in a heating furnace 41. 

[0044] In addition, between [ from a controlled atmosphere source of supply ] heating furnaces 41, the 
gas oven (un-illustrating) removed by cooling a controlled atmosphere at low temperature (the number 
of minus 10 times), and making moisture solidify is formed. And when a controlled atmosphere goes via 
this gas oven, the water vapor content in a controlled atmosphere (steam partial pressure) is controlled. 
The installation base 44 which piles up and lays the front-panel substrate 10 and the back panel substrate 
20 into a heating furnace 41 is formed, and the migration pin 45 to which the parallel displacement of 
the back panel substrate 20 is carried out is installed in the upper part of this installation base 44. 
Moreover, the press device 46 for pressing the back panel substrate 20 caudad above the installation 
base 44 is installed. 

[0045] Moreover, bleeder 21a is prepared in the periphery section of the tooth-back glass substrate 21, a 
glass tube 26 is attached in this bleeder 21a, and the piping 48 inserted in this glass tube 26 from the 
outside of a heating furnace 41 is connected. Drawing 3 is the perspective view showing the 
configuration inside a heating furnace 41. In addition, in drawing 2 and 3, the back panel substrate 20 is 
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arranged so that the direction of a septum may meet a drawing longitudinal direction. 
[0046] As shown in drawing 2 and 3, in the direction of a septum (drawing longitudinal direction), the 
back panel substrate 20 is set up for a long time a little rather than the front-panel substrate 10, and the 
both ends of the back panel substrate 20 have protruded it into the method of outside [ both ends / of the 
front-panel substrate 10 ] (in addition, the leader for connecting the address electrode 22 to a drive 
circuit is arranged by this flash part.). And the migration pin 45 and the press device 46 are arranged so 
that the flash part of the back panel substrate 20 laid on the installation base 44 may be pinched from the 
upper and lower sides in near 4 angles of the back panel substrate 20 and it may be crowded. 
[0047] Pin upper limit has projected from the top face of the installation base 44 to the upper part, and 
four migration pins 45 can be gone up and down now to coincidence by the pin elevator style (un- 
illustrating) prepared in the interior of the installation base 44. the inside of supporter 46a of the shape of 
a cylinder which each of four press devices 46 has fixed in the upper part of a heating furnace 41, and 
supporter 46a - the upper and lower sides - it consists of slide section 46b currently supported in the 
movable condition, and spring 46c which is in the interior of supporter 46a, and energizes slide section 
46b caudad, and the lower limit of slide section 46b presses the back panel substrate 20 according to the 
energization force of spring 46c. 

[0048] Drawing 4 is drawing showing the actuation at the time of performing a preheating process and a 
sealing process using this sealing equipment. Temporary quenching, preheating, and a sealing process 
are explained referring to this Fig. 

Beforehand Temporary-quenching process : The periphery section of the opposed face (the back panel 
substrate 20 and field which counters) of the front-panel substrate 10, Or the periphery section of the 
opposed face (the front-panel substrate 10 and field which counters) of the back panel substrate 20, Or 
the glass layer 15 for sealing is formed by applying the glass paste for sealing to the periphery section of 
the opposed face of front-panel substrate 10 and back panel substrate 20 both (in addition, the sealing 
glass layer 15 is formed in the opposed face of the front-panel substrate 10 by a diagram.). . 
[0049] And where it carried out alignment of the front-panel substrate 10 and the back panel substrate 
20 and they are piled up, it lays in the orientation on the installation base 44, the press device 46 is set, 
and the back panel substrate 20 is pressed down (refer to drawing 4 (a)), or - next, the following 
actuation is performed, using together the evacuation from the gas exhaust valve 43, circulating a 
controlled atmosphere (dry air) in a heating furnace 41. 

[0050] The migration pin 45 is raised, and the back panel substrate 20 is pushed up up, and carries out a 
parallel displacement (refer to drawing 4 (b)). The field where the fluorescent substance layer 25 of 
breadth and the back panel substrate 20 was allotted will be wide opened by this in the space in a 
heating furnace 41 where the gap of the opposed face of the front-panel substrate 10 and the back panel 
substrate 20 is large. Temporary quenching is carried out by carrying out the heating temperature up of 
the inside of a heating furnace 41 to temporary-quenching temperature (about 350 degrees C) in this 
condition, and carrying out grade maintenance for 10 - 30 minutes at this temporary-quenching 
temperature. 

[0051] Preheating process: Carry out the heating temperature up of the panel substrates 10 and 20 
further, and make the gas by which the panel substrates 10 and 20 adsorb emit. And a preheating process 
will be finished if predetermined temperature (for example, 400 degrees C) is reached. 
Sealing process:, then the migration pin 45 are dropped, and the back panel substrate 20 is again laid on 
top of the front-panel substrate 10. At this time, the back panel substrate 20 is piled up, where alignment 
is carried out like a basis (refer to drawing 4 (c)). 

[0052] And if the temperature in a heating furnace 41 reaches sealing temperature (before or after 450 
degrees C) higher than the softening temperature of the sealing glass layer 15, it will maintain to the 
sealing temperature for 10 - 20 minutes. At this time, seali ng of the periphery section of the front-pa nel 
subs trate 10 an d the back panel substrate 20 is carrie d out with the softened glass for sealing. Since the 
baclTpanel suSsfrate 20 is ptessed do wn by IheixonPpanel substrate 10 according to the pre ss device 46 
in the meantjme ^table sealing c an pe pert ormed. ~ ——————————— 

[0053] The'sealing approach ot this operation gestalt does the following effectiveness so compared with 
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the c onventional seali ngapgroacji. Usually, although the front-panel substrate and the back panel 
substfate are adsorbed in gasTsuch as a steam, if the heating temperature up of these substrates is carried 
out, the gas by which it adsorbs will be emitted. By the conventional general manufacture approach, 
after a temporary-quenching process, since a heating temperature up is carried out and it seals after 
piling up a front-panel substrate and a back panel substrate at a room temperature, at a sealing process, 
the gas by which the front-panel substrate and the back panel substrate are adsorbed is emitted at the 
time of this sealing process. In a temporary -quenching process, since gas adsorbs again by making it 
into a room temperature in atmospheric air after that till sealing process initiation even if the gas by 
which the substrate is adsorbed falls out to some extent, emission of gas is produced in a sealing 
process. And the emitted gas is shut up in a narrow building envelope. At this time, measurement shows 
that the steam partial pressure in a building envelope is usually set to 20 or more Torrs. 
[0054] Therefore, the fluorescent substance layer 25 which has attended the building envelope tends to 
heat-deteriorate under the effect of gas (effect of the steam emitted [ especially ] from a protective layer 
14). And heat deterioration of a fluorescent substance layer (especially blue fluorescent substance layer) 
reduces luminescence reinforcement. On the other hand, according to the manufacture approach of this 
operation gestalt, gas, such as a steam by which the front-panel substrate 10 and the back panel substrate 
20 are adsorbed according to the sealing process or the preheating process, is emitted, but since the large 
gap is formed between both the panel substrate 10 and 20 at this time, the occurring gas is not confined 
in a building envelope. And since sealing is carried out where both the panel substrates 10 and 20 are 
heated after preheating, moisture etc. does not stick to both the panel substrates 10 and 20 after 
preheating. Therefore, the gas which occurs from both the panel substrates 10 and 20 at the time of 
sealing will decrease, and the heat deterioration of the fluorescent substance layer 25 will be prevented. 
[0055] Furthermore, with the gestalt of this operation, since from a preheating process to the sealing 
process is performed in the ambient atmosphere in which dry air circulates, the heat deterioration of the 
fluorescent substance layer 25 does not arise with the steam in a controlled atmosphere. Moreover, if 
alig nment of the front-panel substrate 10 and the back panel substrate 20 is first carried~out by using^ 
seahng equipment 40 as mentioned above, sealing will be made in the condition of having aligned. 
[0055] J>lext, a panel is picked out trom a heating furnace 41 after cooling, the drive circuit for aging 
processing etc. is connected to a discharge electrode, aging processing is performed, and a luminescence 
property and a discharge property are stabilized. Drawing 5 is drawing showing typically the 
configuration of the aging equipment 50 for performing the aging process in the gestalt of this operation. 
Aging equipment 50 consists of drive circuits 54 for impressing the bulbs 53a and 53b which adjust the 
piping 52a and 52b for passing discharge gas, and the discharge gas pressure of building envelope 51a 
of a panel 51 to building envelope 51a of a panel 51, and discharge voltage in the shape of a pulse. 
[0057] A viewing area is avoided to the back panel substrate 55 in which the address electrode, the light 
reflecting layer, the septum, and the fluorescent substance layer were formed, and the building envelope 
of a panel and two or more bleeders 56 open for free passage are formed (this bleeder contains what was 
newly prepared in addition to said bleeder 21a.), and a glass tube 57 is attached at these bleeders 56, and 
it is laid on the installation base which is not illustrated. And the piping 52a and 52b for passing a glass 
tube 57 and discharge gas is connected. After connection, after making the building envelope of a panel 
51 into a vacuum through piping 52b, Bulbs 53a and 53b are adjusted, introducing discharge gas 59 and 
maintaining an after that predetermined pressure from piping 52a, so that discharge gas may continue 
flowing by the predetermined flow rate. In addition, as for the flow rate of discharge gas, it is desirable 
to pass so that it may become the most fixed possible flow rate. This is because discharge voltage will 
be changed if a flow rate is changed. But if the amount of fluctuation is foreseen beforehand and 
oversized discharge voltage is impressed, it is avoidable that discharge does not arise even if it changes 
the flow rate of discharge gas and changes discharge voltage by that cause. 
[0058] As shown in drawing, when preparing in two places, as for said bleeder 56, it is desirable to 
prepare on the field on the diagonal line through the septum of the back panel substrate 55. Thus, by 
preparing, it is because the flow of the gas sent in in a panel will become good. With the gestalt of this 
operation, the discharge-gas-pressure force is set as 100 - 760Torr extent using heliums, Ne(s), Ar(s) and 
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Xe which were dried as discharge gas which passes a building envelope, or these mixed inert gas. 
[0059] A predetermined electrical potential difference is impressed to the discharge electrode formed at 
the front-panel substrate 58 using the drive circuit 54 after adjustment of gas pressure, and in the panel 
where gas is passed, discharge is generated in the panel 51 interior, and predetermined time amount and 
aging are performed. The gas containing the steam which generated discharge gas inside by continuing 
discharge with a sink as mentioned above can be discharged, and luminescence property degradation of 
the fluorescent substance conventionally generated during aging can be suppressed. 
[0060] Moreover, since the gas dried as discharge gas introduced in a panel is used, thermal degradation 
produced when the steam and fluorescent substance in discharge gas contact can also be suppressed. In 
order to do such effectiveness so, in said aging process, it is important to discharge efficiently the gas 
which occurs in the space of the shape of very narrow Rhine divided by the septum inside a panel 51. 
For that purpose, a panel configuration as needs to flow to stability and shows the Rhine-like space into 
which the introduced discharge gas was divided by said septum to drawing 6 - drawing 12 becomes 
advantageous. In addition, although the stripe-like septum is formed all over the panel, several [ of both 
the sides of a stripe-like septum ] are shown in drawing 6 - drawing 12 . 

[0061] Drawing 6 the shortest sparing of a Sftphua6j^the vertical g lass layer 62 for se aling, and the 
se ptum edge 63 It is the pan el of a configuration larger than the shortest spacing with 'the septum 61 
which adjoins a septum 61 and the parallel glass layer 64 for sealing . The discharge gas introduced from 
bleeder 65a spreads in space 66a ma3e on rhe septum edge (on a drawing). After flowing the space 67 
between septa to stability, it can be discharged from bleeder 65b through space 66b made in the bottom 
of a septum edge (on a drawing), the gas which occurred inside can be discharged efficiently, and 
fluorescent substance degradation at an aging process can be suppressed. 

[0062] With this configuration, the more the shortest spacing of a septum 61, th e vertical glass layer 62 
for sealing, and the septum edge 6 3 becomes larger than the sh ortest spacing with the septum 61 w hich* 
adjoins aseptum 61 and the parallel glass layer b4 tor sealing, the more introductory gas comes to flow 
the spS cTSTBetween sept a to stability more. T his is because the gas introduced from bleeder 65a by 
doing in this way becomes [ the discharge from / from breadth and there / distribution to space 67, and 
space 67 ] is easy to be performed to space 66a of a septum edge top (on a drawing) near the bleeder 
65a. The configuration which the septum 61 which adjoins a septum and th e parallel glass layer 64 f or 
s ealing here as shown in drawing 7 touches at least b y the part is the most effective . This is because it is 
not nec essary to pass gas into this part so smce discharge do es not arise o n the outs kteoT the septum 
located In both ends, and gas can be more efficiently derived in the discharge space which produces 
discharge at the time of aging if the flow of the gas of this part is interrupted. 

[0063] In addition, in space 66a, it is a part with the gas near bleeder 65a which enters in a panel that the 
distance of a septum edge and the glass for sealing poses a problem, and since the gas which flowed into 
space 66a from bleeder 65a is distributed to space 67 even if in contact with the glass layer for sealing, 
the edge 63 of a septum in which it is located most distantly [ bleeder ] does not bar the distributivity of 
gas at all. That is, if the space of the part near bleeder 65a is narrow, gas will flow into the large space 
which is easier to flow, and gas will no longer be well distributed to space 67. Hereafter, in discussing 
the distance of a septum edge and the glass layer for sealing (or flowing septum for stops) in the space of 
a septum top, it says distance with the edge of septa other than the septum located most distantly 
[ bleeder / containing gas ]. 

[0064] Similarly, in space 66b, it is a part near bleeder 65b which gas leaves out of a panel that the 
distance of a septum edge and the glass for sealing poses a problem, and since the gas of space 66b is 
discharged from bleeder 65b even if in contact with the glass layer for sealing, the edge 63 of a septum 
in which it is located most distantly [ bleeder ] does not bar the distributivity of gas at all. That is, if the 
space of the part near bleeder 65b is narrow, since gas will flow to the large space which is easier to 
flow, the discharge effectiveness of the gas from bleeder 65b will become low. Hereafter, in discussing 
the distance of a septum edge and the glass layer for sealing (or flowing septum for stops) in the space of 
the septum bottom, it says distance with the edge of septa other than the septum located most distantly 
[ bleeder / which gas leaves ] . 
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[0065] Furthermore, in space 66b of the side by which gas is discharged, if spacing of a septum edge 
and the glass for sealing is narrow, the gas which flows space 67 will become that it is hard to be 
discharged from bleeder 65b through space 66b, but when the distance of a septum edge and the glass 
for sealing is specified as mentioned above in space 66a, t he effectiveness that the distribution 
effectiv eness of thej *asto space 67 improves is acquired that muc h. Of course, since the discharge 
effectiveness from spaceT5TtiTspace 66b will improve when the distance of a septum edge and the glass 
for sealing is specified as mentioned above in space 66b, in order to make the flow of the gas in space 67 
perform more efficiently, it is desirab le to specify the distance of a septurnedge and th e glass for sealing 
as mention^ hoth space 663 and 66b as mentioned abovj e. 

[OOeepTflowsfor drawing 8 to prevent that the glass layers 62 and 64 for sealing flow into the interior 
of a panel at the time of sealing. The septa 81 and 82 for stops It is formed between the glass layers 62 
and 64 for sealing, and the stripe-like septum 61, and the stripe-like septum 61 and a perpendicular 
direction flow. The septum 81 for stops, The stripe-like septum 61 and a parallel direction flow [ the 
shortest spacing with the stripe-like septum edge 63 ]. The septum 82 for stops, It is the panel of a 
configuration larger than the shortest spacing with the septum 61 of the shape of an adjoining stripe. The 
discharge gas introduced from bleeder 65a spreads in space 66a made on the septum edge (on a 
drawing). After flowing the space 67 between septa to stability, it can be discharged from bleeder 65b 
through space 66b made in the bottom of a septum edge (on a drawing), the gas which occurred inside 
can be discharged efficiently, and fluorescent substance degradation at an aging process can be 
suppressed. 

[0067] With this configuration, by a septum 61 and a perpendicular direction flowing, the more it flows 
and the shortest spacing of the septum 81 for stops and the septum edge 63 becomes larger than the 
shortest spacing of the as parallel septum 82 for stops and the as parallel adjoining septum 61 as a 
septum 61, the more introductory gas comes to flow the space 67 between septa to stability. Here, as 
shown in drawing 9 , the configuration which it flows and the as parallel septum 82 for stops and the as 
parallel adjoining septum 61 as a septum touch at least by the part is the most effective. This is because 
it is not necessary to pass gas into this part so since discharge does not arise on the outside of the septum 
located in both ends as described above, and gas can be more efficiently derived in the discharge space 
which produces discharge at the time of aging if the flow of the gas of this part is interrupted. 
[0068] Furthermore, as shown in drawing 10 , the stripe-like septum 61 and the perpendicular direction 
flowed, only the septum 81 for stops was formed, and effectiveness with the same said of the panel of a 
configuration of that the septum 61 and the parallel glass layer 64 for sealing contacted was acquired. 
Furthermore, it is also possible to prepare beside the center section of a septum 61, as a septum edge is 
not restricted up and down and the location of Bleeders 65a and 65b is shown in drawing 1 1 . It is 
desirable to make the gas of a between [ septa ] derive more efficiently by flowing with the septum 61 
located in both ends here, contacting the septum 82 for stops, and promoting the flow of the gas to an 
one direction. 

[0069] Moreover, a bleeder is not restricted to two places, and there should just be two or more places so 
that installation of gas and discharge can be performed. As shown in drawing 12 , it is also possible for a 
septum 70 to divide a panel and to adjust installation of gas and discharge in each part here. And after 
aging, a panel injection is again carried out into a heating furnace 41, and it lowers to an exhaust-gas 
temperature lower than the softening temperature of the glass for sealing, and by performing exhaust air 
from the building envelope of both the sealed panel substrate, maintaining and heating to the exhaust- 
gas temperature (it being 1 hour at about 350 degrees C), it changes into a high vacuum (8xlO-7Torr) 
condition, and gas drainage is performed from a building envelope. Although this exhaust air process 
connects a vacuum pump (un-illustrating) with piping 48 and performs it for it, only one of bleeders is 
changed into an open condition, and it connects with a vacuum pump, and the remaining bleeder is 
closed so that gas may not flow in a panel. 

[0070] And PDP is produced by sealing all the bleeders that cooled the panel substrate to the room 
temperature after this exhaust air process, maintaining a building envelope at a vacuum, enclosed 
discharge gas with the building envelope and were established from one glass tube opened wide, and 
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cutting off all glass tubes. Next, by performing the above aging processings, the heat deterioration of a 
fluorescent substance which was not avoided can be suppressed at the conventional aging process. This 
reason is considered below. 

[0071] First, the endurance over discharge of the used blue fluorescent substance (BaMgA110O17:Eu) 
was evaluated using equipment as shown in drawing 13 . The fluorescent substance for evaluation is 
applied to the inside of the discharge tube 1 10, and the evaluation equipment concerned evaluates the 
luminescence property of the after before carrying out fixed time amount discharge. Discharge gas 1 1 1 
is enclosed by the predetermined pressure in the discharge tube 1 10, and discharge arises by an electrical 
potential difference being impressed between the electrodes 1 12 of a pair. The gas pressure force was set 
to lOOTorr(s) at discharge gas 1 1 1 using the mixture of gas of Ne, Xe, and a steam. The division ratio of 
Ne and Xe was fixed to Ne:Xe=95:5, the partial pressure (or dew point temperature) of a steam was 
changed, and the luminescence property of a fluorescent substance was evaluated. In addition, in order 
to remove the heat generated within the discharge tube 1 10 in the discharge tube, the heat emitter 1 13 is 
arranged in the discharge tube. BaO was used as the heat emitter 113 concerned. 
[0072] The measurement result of the luminescence rate of change (value computed with brightness / 
chromaticity y value with the luminescence reinforcement before the luminescence reinforcement / 
discharge after discharge and luminescence reinforcement) on the strength by discharge of the blue 
fluorescent substance (BaMgA110O17:Eu) used for drawing 14 and drawing 15 and the chromaticity y 
value after discharge is shown, respectively. The axis of abscissa of drawing 14 and drawing 15 is a 
steam partial pressure in discharge gas. The chromaticity y value of the blue fluorescent substance 
before a spark test was 0.052. 

[0073] The luminescence reinforcement after discharge became weak with the increment in a steam 
partial pressure. Moreover, a chromaticity change according [ a steam partial pressure ] to discharge in 
near OTorr is not seen at all, but it becomes large with the increment in a steam partial pressure. Thus, if 
y value of a blue fluorescent substance becomes large, the problem that the color reproduction region of 
a panel narrows will occur. It is thought that it is larger than the case where it heats in a steam if 
degradation of the luminescence reinforcement after discharge is guessed from y value change. 
[0074] the cause of degradation of the blue fluorescent substance at the time of the aging process of this 
result to a plasma display panel (BaMgA110O17:Eu) - aging - degradation by the gas containing the 
steam generated from a fluorescent substance layer or a septum formed in the protective layer (MgO) 
and the tooth-back plate on a front plate in process, and aging — it is thought that degradation by the ion 
bombardment or the vacuum-ultraviolet-radiation exposure generated in discharge in process is 
compounded. Therefore, since degradation by UV irradiation was not avoided from the relation which 
passes through an aging process, when decreasing the steam partial pressure in the discharge gas which 
is the factor of other fluorescent substance degradation, it became clear that it is possible to prevent 
luminescence property degradation of a blue fluorescent substance (BaMgA110O17:Eu). 
[0075] Since discharge takes place in the narrow space divided into the septum etc. when an aging 
process is taken into consideration, the gas containing the steam generated from a fluorescent substance 
layer or a septum formed in the protective layer (MgO) and tooth-back plate on a front plate is shut up 
during discharge, and it is thought that a fluorescent substance is affected. That is, at the time of 
discharge, it will be heated [ the front face of a fluorescent substance layer ] by the elevated temperature 
by the generated plasma (about 1000 degrees C), and in such a hot condition, if the steam which the 
spatter of the inner skin of discharge space was carried out by the plasma, and was generated by it 
contacts the front face of a fluorescent substance layer, a fluorescent substance will deteriorate. 
[0076] Therefore, the heat deterioration of the fluorescent substance produced when this gas and 
fluorescent substance contact can be prevented by discharging the gas containing the steam generated at 
the time of discharge out of discharge space. In addition, although discharge gas was continuously 
passed during aging with the gestalt of this operation, even if it changes into the condition that discharge 
gas flows intermittently by repeating installation and discharge of discharge gas intermittently, there is 
same effectiveness. Since this can discharge the gas by which performing installation and discharge of 
discharge gas intermittently in this way also contains the steam in discharge space outside discharge 
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space, it comes out. 

[0077] Furthermore, discharge is divided into multiple times, and is performed intermittently, and the 
discharge gas in discharge space can be permuted between discharge. In this case, even if it does not 
prepare two or more bleeders, they only prepare one bleeder combining and [ for gas installation ], and 
the object for gas discharge, and can permute gas between discharge. Moreover, it is desirable to 
consider as the dry gas which does not contain a steam in the discharge gas which passes a panel 
building envelope as much as possible. This is because this steam and fluorescent substance will contact 
and a fluorescent substance will deteriorate thermally after all, if the discharge gas introduced in a panel 
contains too much many steams. 

[0078] If the result of drawing 14 and drawing 15 is also considered collectively, therefore, the steam 
partial pressure of the discharge gas which passes a panel building envelope Since luminescence 
property degradation of a fluorescent substance can be suppressed so that 15 or less (dew point 
temperature is 20 degrees C or less) Torrs are desirable and make low further a steam partial pressure (or 
dew point temperature) More desirably 10 or less (dew point temperature is 10 degrees C or less) Torrs 
further Five or less (dew point temperature is 1 degree C or less) Torrs are desirable, and if it is 1 or less 
(dew point temperature - 20 degrees C or less) Torr, it is more desirable, and it is more more desirable 
still that they are 0.1 or less (dew point temperature - 40 degrees C or less) Torrs. 
[0079] (Example) 



[0080] 
Table 1] 








m 


#^ 


(cd/m 2 ) 


(k) 


1 


520 


8100 


2 


500 


7000 


3 


470 


6300 



[0081] PDP of the panel number 1 shown in Table 1 is PDP concerning the example which produced the 
panel of the configuration of drawing 8 by the aging approach based on the gestalt of said operation, and 
the steam partial pressure of the discharge gas introduced in a panel was set to 1 or less Torr, using the 
mixed gas (a mixing ratio being Ne:Xe=95:5) of Ne and Xe as discharge gas passed during aging. 
Moreover, the discharge-gas-pressure force was set to 500Torr(s). 

[0082] PDP of the panel number 2 shown in Table 1 is PDP concerning an example, and as shown in 
drawing 16 , the stripe-like septum 61 and a perpendicular direction flow, the shortest spacing of the 
septum 81 for stops and the stripe-like septum edge 63 is the panel of a configuration narrower than the 
shortest spacing of the stripe-like septum 61 and the septum 61 of the shape of a parallel stripe which 
flows and adjoins the septum 82 for stops, and it is produced by the same aging approach as said 
example. 

[0083] Furthermore, PDP of the panel number 3 shown in Table 1 was PDP concerning the example of a 
comparison, as the configuration of drawing 16 is shown in drawing 17 , the number of bleeders 65 is 
one, and aging processing was performed where a bleeder is closed. In said each PDP, discharge by 
aging was performed for 12 hours, and production processes other than an aging process were taken as 
the same conditions. Moreover, the panel configuration also flowed with the bleeder and was considered 
as the same configuration except the septum for stops, fluorescent substance thickness enclosed Ne 
(95%)-Xe (5%) by 30 micrometers, and discharge gas was enclosed by 500Torr(s). Aging was 
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performed by impressing an alternating current (200V and 20kHz) to a discharge electrode in the shape 
of a pulse by turns. 

[0084] the white point LGT (all eel lightings) of the produced panel is carried out after aging - making - 
- a luminescence property - having evaluated (the evaluation result having been shown in Table 1.) - 
time — the panel number 1 - PDP showed the best property. The panel number 1 the cause which was 
better than PDP of the panel number 2 The panel number 1 is an aging process and discharge gas flows 
the space of the shape of a stripe between septa to stability. As opposed to having discharged efficiently 
the gas containing the steam generated inside PDP of the panel number 2 Most discharge gas introduced 
from bleeder 65a passes along space 66b under a septum edge from the space 161 which flowed with the 
septum of a high-order end (on a drawing), and was formed between the stop septa 82. Since it was 
discharged without having been discharged from bleeder 65b and distributing almost all the introduced 
discharge gas to space 67 from 66between absentminded a of a septum edge, it thinks because the gas 
containing the steam generated in the space of the shape of a stripe between septa was not able to be 
discharged efficiently. 

[0085] Moreover, since the gas by which PDP of the panel number 3 also contains the steam generated 
in the space of the shape of a stripe between septa was not able to be discharged, the luminescence 
property was bad compared with PDP of the panel numbers 1 and 2. Thus, compared with PDP of the 
panel number 3 which aged by the conventional approach, the panel property was excellent in any PDP 
of the panel numbers 1 and 2. This has proved that it is effective in order that discharging the gas which 
occurred inside at the time of aging may not degrade a panel property. 

[0086] In addition, although this example showed the luminescence property of the panel of the panel 
configuration shown in drawing 8 , drawing 16 , and drawing 17 , also in the panel of which 
configuration shown in drawing 9 - drawing 12 , the gas which occurred in the space of the shape of a 
stripe between septa could be discharged efficiently, and the panel of a good luminescence property was 
obtained almost on a par with this example. 

With the [operation gestalt 2] book operation gestalt, except that an aging process and a subsequent 
process differ from the above-mentioned operation gestalt 1, since PDP structure and the manufacture 
approach of PDP are the same as that of the operation gestalt 1 concerned, in addition to this, only 
difference is explained. 

[0087] With this operation gestalt, first, after sealing a front-panel substrate and a back panel substrate, 
aging processing is performed to the bottom of a conventionally general condition. This approach is a 
simple method of impressing a pulse between discharge electrodes and generating discharge. However, 
in this conventionally general aging processing, since a fluorescent substance deteriorates thermally as 
mentioned above, a luminescence property and a discharge property will deteriorate remarkably by 
aging processing. Then, the luminescence property is made to recover effectively the fluorescent 
substance which deteriorated at the aging process in this way with this operation gestalt. 
[0088] With the gestalt of this operation for this, the following processes are added after the aging 
process. Drawing 18 is drawing showing typically the configuration of the panel manufacturing 
installation for performing the aging process and the heating process which continues after that in a 
gestalt of this operation. The panel manufacturing installation concerned consists of a drive circuit 104 
for impressing the piping 102a and 102b for introducing and exhausting gas to the building envelope of 
a panel 101, the bulbs 103a and 103b which adjust the gas pressure of the building envelope of a panel 
101, and discharge voltage, and a heating furnace 108. 

[0089] A viewing area is avoided to the tooth-back glass substrate 105 in which the address electrode, 
the light reflecting layer, the septum, and the fluorescent substance layer were formed, the building 
envelope of a panel and two or more bleeders 106 open for free passage are formed (the bleeder which 
boiled bleeder 21a, in addition was newly established is included.), and the glass tube 107 is attached in 
these bleeders. And the piping 102a and 102b for passing a glass tube 107 and discharge gas is 
connected. A panel is heated to predetermined temperature after connection, exhausting the building 
envelope 1 10 of a panel 101 to a vacuum through piping 102b (exhaust air process), after cooling, from 
piping 102a, discharge gas is introduced by the predetermined pressure, a predetermined electrical 
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potential difference is impressed to the discharge electrode formed in the front plate 109 using the drive 
circuit 104, discharge is generated in the panel 101 interior, and predetermined time amount aging is 
performed. 

[0090] With the gestalt of this operation, the discharge-gas-pressure force is set as 100 - 760Torr extent 
using heliums, Ne(s), Ar(s) and Xe which were dried as discharge gas, or these mixed inert gas. After 
said aging process termination, the discharge gas inside a panel is exhausted through piping 102b, and 
introducing a dry gas and continuing passing a dry gas in a panel 101 with constant flow from piping 
102a, after that, it heats until it becomes the predetermined temperature which is extent in which the 
glass for sealing does not soften a panel 101. 

[0091] The building envelope of a panel 101 is exhausted to a vacuum through piping 102b after cooling 
of a panel, from piping 102a, the discharge gas of a predetermined presentation is introduced by the 
predetermined pressure, a glass tube 107 is sealed, and PDP is produced. After making it discharge as 
mentioned above, by heating, luminescence property degradation of the fluorescent substance generated 
during aging can be recovered. In this heating process, if a dry gas is heated with a sink to the building 
envelope of a panel, a restorative degree will become higher. Furthermore, since gas can be efficiently 
passed in (refer to drawing 6 - drawing 12 ) and discharge space by prescribing the establishment 
location of a bleeder that the above-mentioned operation gestalt 1 described when passing a dry gas in 
this way, a restorative degree becomes still higher. 

[0092] Moreover, in a building envelope, a dry gas cannot be passed positively, but discharging the gas 
which occurred inside the panel at the time of heating can also recover the property of a fluorescent 
substance. This is because the steam generated inside during heating can be discharged to the panel 
exterior. Furthermore, in a building envelope, a dry gas is not passed positively, but introducing a dry 
gas also recovers degradation of a fluorescent substance to some extent. However, since the steam 
generated inside during heating cannot be efficiently discharged to the panel exterior as compared with 
the case where it passes, whenever [ recovery ] is small. 

[0093] After making it discharge as mentioned above, made it moreover, higher [ whenever / recovery ], 
although a luminescence property is recovered to some extent, without discharging discharge gas after 
making it discharge even if it heats as it is to once discharge the discharge gas in a panel. Next, it 
considers that a luminescence property is effectively recovered by the above-mentioned approach. First, 
change of the luminescence property in the aging process order of the plasma display panel which 
applied only the blue fluorescent substance (BaMgA110O17:Eu) with which degradation of the 
luminescence property by aging processing is accepted notably is shown in Table 2. 



[0094] 






Table 2] 






















100 


0.085 




69 


0.092 



[0095] Luminescence reinforcement is the relative evaluation which set the aging process front to 100. 
The chromaticity y value also increased the blue fluorescent substance while it caused luminescence 
degradation on the strength greatly by the aging process. Thus, the property of a fluorescent substance 
deteriorates by passing through an aging process. An aging process shows the measurement result of the 
baking peak temperature dependence of the relative luminescence reinforcement and chromaticity y 
value at the time of re-calcinating the blue fluorescent substance (BaMgA110O17:Eu) with which y 
value and luminescence reinforcement deteriorated in peak temperature maintenance time amount 30 
minutes in dry air (steam partial pressure 2Torr) to drawing 19 and drawing 20 , respectively. Relative 
luminescence reinforcement sets luminescence reinforcement of the blue fluorescent substance in front 
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of an aging process to 100. Moreover, the chromaticity y value of a non-calcinated blue fluorescent 
substance was completely 0.052. 

[0096] It turns out that a luminescence property (luminescence reinforcement and chromaticity y value) 
is recovered because the fluorescent substance which caused degradation at the aging process re- 
calcinates in a desiccation ambient atmosphere. That is, it turns out that degradation at the time of the 
aging process of a blue fluorescent substance is a reversible reaction. Moreover, although the degree 
becomes high so that heating peak temperature is accepted from near 300 degree C and recovery of a 
luminescence property has a high re-burning temperature, it turns out that the saturation state is reached 
near 500 degree C. Although not furthermore illustrated, when peak time was changed, the recovery 
degree of a luminescence property was so large that peak time was long. 

[0097] Moreover, although most effects of an ambient atmosphere were not looked at by recovery of a 
chromaticity y value but recovery equivalent to the inside of dry air was shown when it heated in Ne-Xe 
mixed gas, although not illustrated, to recovery of luminescence reinforcement, the baking of whenever 
[ recovery ] in dry air was larger than baking in Ne-Xe mixed gas. Although recovery of y value in re- 
baking is not based on a type of gas but it is determined with a steam partial pressure since y value 
change is caused by the steam as this cause, recovery of luminescence reinforcement needs to restore the 
defect (it is thought that an oxygen deficiency is main.) generated in the fluorescent substance in the ion 
bombardment or the vacuum-ultraviolet-radiation exposure, and the direction of re-baking in the 
ambient atmosphere containing oxygen is considered that whenever [ recovery ] becomes large. 
[0098] Next, the steam partial pressure of a dry gas and the relation of the degree of recovery of a 
luminescence property are considered. The degree which the luminescence property of a blue 
fluorescent substance recovers becomes large, and remarkable effectiveness shows up from near 15Torr 
(dew point temperature is 20 degrees C or less), so that the steam partial pressure of a dry gas is low, 
since it is hard coming to generate the heat deterioration produced as mentioned above when a 
fluorescent substance and a steam contact so that the steam partial pressure in a dry gas is low. 
Furthermore, more desirably, if it is 1 or less (dew point temperature - 20 degrees C or less) Torr, it is 
more desirable, and it is still more more desirable [ 5 or less (dew point temperature is 1 degree C or 
less) Torrs are desirable, and ] still, since luminescence property degradation of a fluorescent substance 
can be suppressed so that a steam partial pressure (dew point temperature) is made low that they are 0. 1 
or less (dew point temperature - 40 degrees C or less) Torrs 10 or less (dew point temperature is 10 
degrees C or less) Torrs. The relation between the steam partial pressure in this dry gas and restorative 
effectiveness has also supported the property Fig. shown in drawing 14 and drawing 1 5 . In addition, the 
same inclination is accepted, although the relation between drawing 14 and drawing 15 is a property Fig. 
obtained when it is made to discharge, and it cannot discuss on a par with drawing 14 and the property 
Fig. of drawing 15 not necessarily since it is the relation between the degree of recovery of a fluorescent 
substance property which once deteriorated on the other hand here, and the steam partial pressure of a 
heating ambient atmosphere. 
[0099] (Example 2) 
[0100] 
[Table 3] 
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350 


125 


0.076 


1.05 


9300 


2 




390 


131 


0.059 


1.15 


10600 


3 




410 


135 


0.053 


1.19 


11000 


4 


Ne— Xe 


350 


112 


0.076 


0.94 


8400 


5 






i in 


0.075 


0.91 


7800 


6 




350 


127 


0.076 


1.09 


9600 


f 




350 


125 


0.078 


1.04 


9000 


8 


Ne-Xe 


350 


106 


0.080 


0.80 


7000 


9 






100 


0.092 


0.67 


5800 



[0101] PDP of the panel numbers 1-8 shown in Table 3 is PDP concerning the example produced based 
on the gestalt of said operation, and in the heating process after an aging process, the panel numbers 1-4 
heat a dry gas (steam partial pressure 2Torr) to predetermined temperature with a sink inside a panel, 
they are the panels which subsequently performed after [ cooling ] exhaust air, and discharge gas 
charging, and change the class of whenever [ stoving temperature ], and dry gas. In addition, the peak 
temperature at the time of heating (highest temperature) was maintained for 30 minutes. 
[0102] PDP of the panel number 5 shown in Table 3 is the panel which heated after the aging process, 
exhausting the interior of a panel, and subsequently performed after [ cooling ] exhaust air, and 
discharge gas charging. PDP of the panel number 6 is the panel which exhausted heating a panel as it 
was without heating dry air (steam partial pressure 2Torr) to predetermined temperature with a sink, and 
cooling a panel after that, and performed cooling afterdischarge gas charging. 

[0103] PDP of the panel number 7 is the panel which heated the panel where did not pass a dry gas and 
it is sealed in [ after introducing dry air (steam partial pressure 2Torr) ] a panel, and subsequently 
performed after [ cooling ] exhaust air, and discharge gas charging. PDP of the panel number 8 heats the 
panel produced by the conventional manufacture approach as it is after an aging process. PDP of the 
panel number 9 is PDP concerning the example of a comparison, and is the luminescence property after 
letting the aging process of the panel produced by the conventional manufacture approach pass. 
[0104] In said each PDP, discharge at an aging process was performed for 24 hours, and the production 
process to an aging process was taken as the same conditions. Moreover, the panel configuration was 
also considered as the same configuration, fluorescent substance thickness enclosed Ne(95%)-Xe (5%) 
by 30 micrometers, and discharge gas was enclosed by 500Torr(s). As a luminescence property, the 
luminescence reinforcement and the chromaticity y value when carrying out blue lighting were 
measured. Furthermore, the peak intensity (blue/green) of the emission spectrum at the time of making 
the panel color temperature (panel color temperature when making a blue eel, green eel, and red eel emit 
light with the same power, and white-displaying it), blue eel, and green eel in white balance emit light 
without color correction with the same power was measured. In addition, the relative luminescence 
reinforcement which set luminescence reinforcement of the panel number 9 of the example of a 
comparison to 100 shows luminescence reinforcement. 

[0105] When the evaluation result of a luminescence property was seen, as compared with PDP of the 
conventional panel number 9, the luminescence property of PDP of the panel numbers 1-8 of this 
example was all improving. When the data between PDP(s) of the panel numbers 1-3 are compared, it 
turns out that the luminescence property of a panel becomes good, so that whenever [ after an aging 
process / stoving temperature ] is high. This is because whenever [ recovery-blue fluorescent substance 
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which deteriorated at aging process ] becomes high, so that whenever [ stoving temperature ] is high, as 
shown in drawing 19 and drawing 20 . 

[0106] Moreover, as an ambient atmosphere at the time of heating, the case of the dry air containing 
oxygen shows the best luminescence property by comparing the data of PDP of the panel numbers 1, 4, 
and 5. This is considered for recovering by heating in the ambient atmosphere in which the defect by the 
oxygen deficiency of the fluorescent substance formed at the aging process contains oxygen. The PDP 
of the luminescence property exhausted with the heating condition, without cooling after a heating 
process was better by furthermore comparing the data of PDP of the panel numbers 1 and 6. This is 
because the direction exhausted with the heating condition, without cooling can discharge the adsorption 
gas inside a panel efficiently. 

[0107] Moreover, where did not pass gas and it is sealed inside, even when it heated, as shown in the 
data of PDP of the panel number 7, a certain amount of improvement in a luminescence property was 
obtained. Furthermore, although the improvement in a luminescence property of some was accepted as 
shown in the data of PDP of the panel number 8 even when the data of PDP of the panel number 4 and 
PDP of the panel number 8 were compared, and the panel after an aging process was heated as it was, by 
exhausting the interior of a panel once before heating shows that a restorative degree becomes high. In 
addition, after aging by the conventional approach as in PDP of the panel number 8, That the 
effectiveness that a panel property improved was acquired also when it heated, after the gas which does 
not exhaust the inside of a panel once but contains a steam in a condition as it is, i.e., discharge space, 
had remained It is because unlike discharging in the condition that the gas containing a steam exists in 
discharge space there will be no effect on the fluorescent substance by the ultraviolet rays produced by 
discharge if it only heats. 

[0108] moreover, while luminescence reinforcement improves considerably because the heating process 
after an aging process heats a panel to 370 degrees C or more, the chromaticity value of about 1 law is 
acquired. Moreover, still higher luminescence reinforcement is obtained by heating a panel to 400 
degrees C or more. In addition, also besides driving and measuring produced PDP, measurement of a 
color temperature and measurement of the peak intensity ratio of the emission spectrum of blue and a 
green fluorescent substance layer which are not influenced of color correction are the following, and can 
be made and measured. First, the front-panel substrate and the back panel substrate could be torn off, 
and it could carry out also by measuring the light which irradiates in a vacuum the fluorescent substance 
layer which the back panel substrate exposed, and generates ultraviolet rays using an ultraviolet ray 
lamp, and the same value was shown even if measured by this approach by the above-mentioned panel. 
This approach is effective especially when it cannot supplement with the light generated with a 
fluorescent substance correctly by the case as colored glass is used for a front panel. 
[0109] To say nothing of not being limited to the above-mentioned operation gestalt, this invention can 
consider the following modifications. That is, when a sealing process is performed in the operation 
gestalt 1 by the conventionally general approach (only how to heat a front-panel substrate and a back 
panel substrate simply in a furnace), if it heats at predetermined temperature after an aging process as 
carried out with the operation gestalt 2, the condition of thermal degradation generated at a sealing 
process will be recovered. 

[0110] Moreover, in the operation gestalt 2, although the panel was thrown in in the heating furnace and 
the whole panel was heated in order to recover the property of a fluorescent substance after aging 
processing, a fluorescent substance can be heated as follows and a property can be recovered. That is, it 
is the approach of making a fluorescent substance layer heating, by scanning irradiating a laser beam on 
the front face of the front-windshield substrate on a fluorescent substance layer, or a tooth-back glass 
substrate. Since a fluorescent substance can be heated [ according to this approach ] unlike the case 
where the whole panel is heated, without heating the glass for sealing, a fluorescent substance can be 
heated even to temperature higher than the softening temperature of the glass for sealing. When 
recovering the property of a fluorescent substance by heat treatment, specifically, it can heat at 500 
degrees C or more with which effectiveness was saturated. Therefore, the difference of the recovery 
degree by the difference of whenever [ stoving temperature ] can be abolished. It is ****** to perform a 
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dry gas in a panel, exhausting the inside of a panel with a sink, when applying this approach. Or it is 
desirable to carry out, where the dry gas which reduced the steam partial pressure is introduced in a 
panel. In addition, also when heating with a heating furnace, it may be able to heat at about 500 degrees 
C, but it is restrained at the softening temperature of the glass for sealing, and if the softening 
temperature of the glass for sealing is lower than 500 degrees C, it cannot heat at 500 degrees C or more. 
On the other hand, the approach of irradiating a laser beam is not restrained at the softening temperature 
of the glass for sealing. 

[0111] Furthermore, by pouring heat carriers, such as inert gas heated to predetermined temperature, in 
discharge space, a fluorescent substance can be heated and the property of a fluorescent substance can 
also be recovered. Since a fluorescent substance can be heated without heating the glass for sealing by 
this approach as well as the approach of irradiating a laser beam unlike the case where the whole panel 
is heated, a fluorescent substance can be heated even to temperature higher than the softening 
temperature of the glass for sealing. 

[01 12] Moreover, although it can also carry out combining the approach of the gestalt 2 operation in the 
gestalt 1 of operation, if the gas which contains oxygen in this case at the time of heating is performed to 
the interior of a panel with a sink, since the condition of the oxygen deficiency of a fluorescent 
substance is restorable, it is more desirable. Furthermore, the ingredient of a fluorescent substance is not 
limited to the ingredient mentioned above, but can also use what consists of a presentation below. 
[01 13] blue - fluorescent substance:(Ba, Sr) MgA110O17:Eu - green - although PDP of a field 
discharge mold was illustrated in the above operation gestalt at the fluorescent 

substance:BaA112019:Mn last, it is applicable also to PDP of an opposite discharge mold. Furthermore 

also in PDP of a direct-current mold (DC mold), the same effectiveness is acquired. 

[0114] 

[Effect of the Invention] According to the manufacture approach of the plasma display panel of this 
invention, since aging processing is equipped with the discharge processing changed into the condition 
that the discharge gas in a building envelope is discharged, even if it lets an aging process required for 
the production process of a panel pass, it hardly generates, but as explained above, it can operate with 
comparatively high luminous efficiency, and degradation of a fluorescent substance can obtain the good 
plasma display panel of color reproduction nature. 

[0115] Moreover, according to the manufacture approach of the plasma display panel of this invention, 
after aging processing, since heat-treatment which heats the fluorescent substance which forms a 
fluorescent substance layer is performed, even if it lets an aging process required for the production 
process of a panel pass, similarly, it hardly generates, but it can operate with comparatively high 
luminous efficiency, and, finally, degradation of a fluorescent substance can obtain the good plasma 
display panel of color reproduction nature. 



[Translation done.] 
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<asig> . wm&tzMwmwmm$:miLxfffritz,mmt:imcD 

[0007] %<r>vk. monism ( 3 5 o"cgg) *t jwataitTfTVK mmtwm^mz. mtmtjim?: 

TA#^5fc1^^fe{iJ)i«^ttOgi^^^bmh.S. [0013] CdT, x-^>^j?Mt:fit$fL&BiaT 

[0008] *u mimi<omm<?y8&ij^-<7)ms$tmm 
imitftmLiot-t&mmi coster, miaisisfcjgjs^ixfcftm^jg 

y^isttjv^T . mzmmti^{cth t^omm ^mt^Lizm-n^mm^ti. st. im- 

(♦^ft-rs t v>3 vmtfh o/c„ fstiraa***: l ^zcoampii. mem-vgmizim txm^tifz 

T&fflLT^I>BaM g Al 1 0 Oi 7 : Eu*«^(?)f6 40 fgitfc L^;^. x-^'y^^ttJ^T. I^IB^A^ 

m^&T%^mzm&&0)£i£zmz-?Emt% x^mxtzmmmK mmnamx^t. m~<o^ 

^x^tz. m^m-<m%n£mixi&mtfxmiiiZit&m 

[0009] %ZX\ ±MiLtzffi®£m*X Z'tioZtizXiX. titMtfxZtfmgfSHzfttZtt 

%Ztltzi><?)X'f>^X. v^yUcoSiSigtc^^rx- -c§l». 

vyrimz a lt t> , tMto'u^im* [ o o 1 a ] i?ifflg&t7)isa^yj r *,T'^< t tm-^ 

■fs itmis^^mrnxm^L. Aofei^stt^ff amp*^sts<est-&tia^^<fii8i:^-<7)S 

^r^xvT-fXTu-f^-^^sft-r&^fc^awi: fflz&tmmtfyxmtffims&tnfflmmtf. mm 

?hi>(?)X'i>&. t¥ftijfomm#yxmtztitzm£??>mmt0>& 
[ooio] so o i>&\,mm(w<*ji'm-i;>?5mizm- 



5 

xvmiz^xiiz. i^st^ffltcastsiiso- 

n>z*- : J>?>m\,zm-h £ 1 *>ts h . 

i o o i 5 ] a*. iiuoi-<ojimp«st^raictts 

§\P t Ji^l»o©iMBfcftSt£ISiStt)SfcJ§a£S 
£fTO£«ffcO|?ig*nEg3;h.£ £ fc fc J: Ottawa* 

msmm&zti&ttitiz. ffiimtwmtcDftm 
^xnm-thnmmxm. mmmyxmmm 
tzfcti±#>tmtmiEZii. itz. tmmamst*> 

BtfLZti. Wiz. BuiESfc-OilSsPtt. lii!Egs-?>2Fa 

3&3D^*>^30S&P£>ILT8cm# 

«SHfciW-£i:**C**. 
[ 0 0 1 6 ] Hfc, «BWR0H«WSr*»T^ar< 1 1» 
Sf3^fflmP*>£St&<&g-fSBi££|lfKPi§g£l& 

afcflttiitfc**. it:, newk^mo^ 

[ 0 0 1 7 ] mS^-<WiSP{4fifc»ffl|c<aS 

**iwHififcjMWj*u mzojimpniuf^-^a 

fvP t !4R«fllOfifc^ffltfi®tSliaftiS{c}giS$ 

& £ t i> 

i o o 1 8 j £ £ x. m^mmx-thntm^xa. 

Svtffftil 5To r rjaTT*4£i:jWa*U\ «k0 
S4 L<tt. mmSff 1 OTo r rJHT. WCi 0 
St L < »4*sS§vfrE# 5TorrflT. Sfcli*!^ 



(4) #^2001-319583 

6 

1 T o r r &.T. 0 . 1 To r r Jjl 

[ 0 0 1 9 ] Hfc. mk#X<7)&£!m\t2 OXMTX' 

XiWF. HfclDMifclXJig/SiagtflOTF. St 
»4g£fig#- 2 01CWT, S^iiaS^-4 OTEITC 

i>s£t^j:oa^Lv\ it:. ft&msizmTct-zm 

mtfxkLXit. -K&tetfxm^&ZbifiX'th. * 
ft&tfXlZitHe. Ne, A rXliXe £ffl^££ ttf 

10 

[0020] it:. ±.mmmi&f&Ktb£. 

gmifrtzmx-mmi. tnmmtfxtft&gm 
iz^^fcmx-mmMc^miztrnm^^E^m 

IXX-iSyrxmZftiXW&t&TyXVT < XT 

\s4rt*>\,<ngm)m.xb~>x. imx- : J>ywm 

20 [0021] x-it>r>mw?>iimmTi*. <* os 
i.vj&gizix'&fflf&timt&z ttrntLK . mfcw 

w it:. mfo*3 7or:};xkixim?hzt&£ 

*)mit< . sgW4^3t*S:4 0 omii, 4fc5gtc«i 
5 0 0rW±4TM&-r«.£t* i J: l 5a4H-\ 

itsm-HjmtLx. '^^toitimiim^xm 
fcom.kimt&iim*. wtm<&ztit:>**n& 
Mzis— f^immm^mLxim'r^m. was 

tztiMzmtzmmyxnikttAzmi&^m. 
ix'ifrta&x'zz^tf. is-fxzmiixmmmiz 
im?h%&Avmitom^xmjmiztom-&i%& 
at. mzm ^iastc i x-M*t &ztWT$i. 
[0022] ^-^yyummyimmm ( w^FfiX' 
imth^Ri/^-^x-mcth^) a. rtss 
isft<DtfxzmiiiL%tft>tiBm-hz tifix vmi l 
\,\ x.-i?>7imk (w&ftxw&thig&RVi' 
40 -¥m.-mmh%&) iz. n&gfsncDtfxzmtu 

U W^xmXlt:mzJ**jUt:tmi-Z>Zki>X' 

[002 3] zix\ x- itvrm^titmm m 
f^nx^mh^wv-^ftxim*?hi%&) nz 

%u*mlx. m^mffi£&,mxt:$iL+ctft>m 
mhzki>x-%b. mz. w*#xiz&yFmjfx£ 

m^&zktfx-Zh. it:, mxtfxwt&mi'ktjz 

timitw 

50 [ o o 2 4 ] £ £ x. ^-v>75mW)Mmm ( n 



7 

[0025] \3±om&m^iMi. 

«wbwwasn.ifcft. mxmzmvtzryx-?? 

*H-^T'^?*ti:#<7)||3tfec7)feffle*>', 7 0 
0 0 K £LhT&S -f X7*W 

[0026] 

[^onis^gsi] [gttxmi ] a us. njs^ 
amc* &$stntt«£p d p £**m&mim?i> -> 

ffi±fcftmmgl2 (76£Sflil2afc8ifcBffil2b 

to**) . sis*«i3. «wii4#K&fiT&*tt 

7 H l^xmS 2 2 , iTS3KRflt« 2 3 MESftfc Wc 
*;P*«2 0 iStSmffi 1 2 1 T H K*mffi2 2 1 

ffi&SiVOift. *LT. luffl^yl^lOtff®^ 
*/Pffl£2 0 Xh7^7««|@M2 4-ett 

«^SifctJ:o-CJ!tmSia3 0*^l£$fl.. 

m£iS3 0[*nzii%mtfxtfmA2tix^h. 
[0027J^, ioiftm^S3 0rtfc:t>v^T. Wffi 

S. frik »3WWi2 5tt. », W^IST^jRLM 
"U»ilTl>4. JScmmgl 2RX/TVUXW&2 2li. 
*(3Xh5>fT«T-fcoT. JfcffimSl 2liHM2 4t 
jBW&tffofc, TH^mffi2 2«ISM2 4tTO{C 
K3frTV*6. -eLT, Jfc€mgl2fcTH^XSg2 

2*>'^n-rsfcc^c s, wo#fe$rii3t-rs-fe 

[0 0 28] 7HWX«g2 2tt. &jB«S (0ttfcT. 
««S*>SV^iCr-Cu-CrmS) X'ht. KWI 
S12«. ITO, Sn0 2 , ZnOm<mW&&Wte 

(ffims. cr-c u -crii) mmzttmm 

ffi»£J!£< ±T-#a L^ff. 7 Y\sXW&2 2 
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tHa^mst-rsc: t *>. 
[00291 mmftsi3<±» mmyxmtiii io& 
mssi 2#sLztit:$m£#i:Wr>xmLZtvzwm, 
vmfrt>%hmTt>ix. -muz. ^mw^jfyx 
&m»t>tix»hw. vxix&m&tjjx, mas 

&lxi>&\.\ fMMi4ii. mc?7*v*72» (m s 

O) a^Sr&jSJlT'&oT. itmfWf 1 3<7)^Bd^«c^ 

io [oo30] *jwtR%m23&. mrnimi3tm& 

xttm*t>% o . Hfffij**)\<3& 2 o co -atwamm 2 
3<r>$m±.£3m&tix . mam 2 5 zm&tz> 
$mwntLx. zzx-a. 

HfeSOfcft : BaMgA 1 i o Oi 7 : Eu 
Zn 2 S i 0 4 : Mn 
Y 2 O3 : EuJtti (Y x Gdi -* ) B 

O3 : Eu 

20 

[0031] ztie>ff)m%mt®<7m8.tt. p 
DP£m^t>tix^&i><7)tmtx-itti2>tf. m&p 
DPizmhmmmt&'t.x. gmiMx-mm^ 

^i*TS^fc#05Btfe<7>fe^g y (ci E«fe&) 
*<0. 0 8 5tLhTJ>oT. feffiilE^Loe^yAT' 
felSS* J 6 0 0 0Kg J refc6<7)KttU *lt*S<0Jg® 

30 OfegJS&ytt. 0. 0 8mTT'fc->T. |g(C0. 0 6 
VXTt~?h z t i> f# . £W: J: 0 . fe*EE& LcoS>\' 
7yXT'feajS2:7 0 0 0K~l lOOOKSgfc-TI, 

p^ie»rsc:fc*>*-c#s. ic7)j:3tcfeiajS6ooo 
h/Hi. mmm&mmizmzLKtzzizjLtiii. 

t-^iS^A>*4 5 5 n mUlTC0^^^ b/l^ftt^^S 
ZtfrmtZZ. oaO. 455nm^i@x.SJ:p^ 
40 b-tt b . Sfelcifi< «r 

[0032] iJCtC. *Hlfe^©-CJi. 4 0 4 7 

ffJi20//mgg. RS«14c7)|g®il. Oxtmgg 

&ti.fm.2 4<7)mZH0. 1~0. l 5m 
m, RtttfvftiO. 15~0. 3mm. ®3t«sS2 5 
60M^«i5~5 0/xmi:-fS. $t\-f&&m#A 
50 Ji. Ne-Xe^T\ Xe^^fi(i5<*S%t U » 
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AJE*fi5 0 0~8 0 0To r r^>«fflfc^rs. Mlli. mMM 

[0033] PDPOiBI&lSfcJi. 02 1£*r$\kd &(H 2 . N2 •£) T\ Wif&ffS (Willi. 0. 51$ 

iZ. PDPfc^-K^-fAa^^HBISIlIKSOOS-ft @) . ^14 0 0r~16 5 0 , CT'Stj£-r6.ri:fc«l: 

^tT, ^*T$ ^J: Pfc-rS-fe/K^lEmSl 2 a fcT -5T*t<c>*U>. 

HU^mffi22ratcEMinLTrKU^»mSrfi : r>Jt^ [0038] #fe^3tf*c (Y 2 O3 rEu)!! Sfit 

lZ. ^2mSl 2a. tlHtmSl 2 bfStcy^xmffSr IT. XteM -y h U ?AY 2 (OH) 3 (C*tLT>?r£ 

epjnLT^fjfcm^tfo. stt-fcji'-cmictt a^iatx-Dt^A (e U2 o 3 > iraaraL^t^ 

nxoizLTwtfmt&ztizx^TnwmKZ n. -cs^u s^*t\ ms^o (eu 

10 fcf 18*13) . iSLgl2 0 0X:-14 5 0X:TM«-ri>^ 

[0034] CPDPcOSjt^ffitcov^TD WT. ±g fcfcJ:-pT^*l£. 

^OPDPfcSj^S^fcOVVCf&H&tS. [0039] *tfe&3tt*c(Zn 2 S i 0 4 :Mn)«. 

( »^m«<o#s ) w»n-*;ps« 1 o<±. b«bd mmt tx . intEia ( z n o ) . g^tes ( s i 

tf?x£Kl l±lz. mmSJB&Xfry<-XhiX9 0 2 ) jZn, SiOM?Jt2*f lfc&*J:3CKd'*- 

'J -yemtz* *) Wft Lfc t <D(e. ffim«ffl?>^-x h 6 „ iKfc.. cio&^fcffijtl^gNlr?;^^ ( m n 2 

£x? y-yOT?&jnMLh£&ffi. M^-TSdtfc o 3 ) imttl, *LX. MStik (Mlli. tf-zPS 

j: ojr«ttg 1 2 tmm-h . *tx. *<o±£g o& iv) xm.am. mimm mux o . sb$ 

oiz. sm&ifyxm® ammt. mm. s) . i&gi 2oox;~i 35ox:xm.-thztizx 

[Pbo] 7oas%. [b 2 o 3 ] 1 5M o-ta&ft.*. 

%. MiffiM [ s i o 2 ] 1 5flfi%. ) t-tts'i-x 20 [0040] i<7) i 9 fcf£t!£;h.)t#fe3bfcflc£ . w» 

hir^v-yms^xmstm&tiztizx^x. m^i^itthztizx^x. m&m&ssm^t 

mmi 3*$ftu sgeran 1 3f«iccv h&t&stvfflFFtmhtih. z<r&&smm.tt* 

Dm (tt&mmm) Tm7/*^w (Mgo) *^ 4 y^&tfigsjtg^-ts.rfcfcj:-?-?:. #fe®3tfc^ 

%h&wmi4zmf$.-thzttz£'>xfmtz>. -zb&ne>tih. «%flcfl2 5$»jfr*-6Ew: 

[0035] (imtu-fimmm) wbp**ji« it. m.<r>^ v-ymmzx imm-^ mm 

9v->wmLZ0ymss&himzz.'>xTYvxn \^t. &&<mmttm*ttt&fgm®%i<7)*s-Y 

*2 2£»JSU *0±£. TiOzfMFfcRTOIuir? timU -*l-£irffi#7Xa«2 K0HS24 £EL 

X&^fciHrtr^-xh&x?y-yi$J^T'M?Bl/C tzWmiz& Oft»t. ■7*h\)Vi'97 4'W——> 

ffiy£i-|»ifcCJ:oT^«3tSW«2 3^l£L. I^t 30 yumthZt izX V^&&ft*mc?h-)5mtzZ. 

< #5 X&? Sr^tf ^-X h £ X? y - yEpBJ££ffl^ ->T i 6 ■! t A*T'£ £ . 

xm^co^^x^tm^itz^ mm-hztizx [004 1 ] {mm>**>vmsLtim>**>vmL<rm 

-oXmm2 4t:BfSrt-Z>. £«>|gM2 4 m) Z^XoizimitzmW^imLl O&tfWBBA 

lal^fc:. t»ffl#7X<Dc£*i£a&.ittf>£ISM£Wffi# ^)VWSL2 0(Dt'*>t>i>>-1]£Mffi1HzMmmtf7X 

7xmws±xfm2 4<7mis.mtmwizB]&-tiz t*< wx? y -/ h ) zwfit. m&Lx&mmu?x 

mmizn^mntiyximwoftftm&fairxmtih ^/vms.2 o<r>rwxw&2 2 fc**i3cLT^iiirt 

zki)m±?zhfrt>xb&. zxoizmti&hit. mms.2 0AV3ozimix8 

[0036] -eL-C. life. «fe^#fe^3fe<*^ «^7XJi5:«Cft$-ti:SC:tfc:J:oTtJ«-rs. 

-X h &im I . Cl*l$-ISS 2 4 fc' 9 L^l^fcX ^y 40 [0042]-eLT.tt* A-^;PS«<7)rtgl5Sra*> 

fe^t*l2 5Sr^«-ri,. ^dTfflV^S#fe^3t*^ ^<7)rt3^*^^X^fi[<. -fLT, Znftttgmiz 

[00 37]Wfe^3tft(BaMgAl 1 0O1 7 :E HSUBtfiWI.. 02<i. S^IgfcfflV^ 

u ) li. K^t LT. IHI/^y^A (BaCOs ) . ^ «SS<Ofl}fi!t5:«5WtSWCAS. 

ifV^v^A (MgCOs ) . IMk7^$~<>A (a [0043] -IO#*gg4 014, tlA'^l^SlO 

-AI2O3) SrBa. Mg, Al<0K^JtTl«l*f &t^rffi^;Pa«2 0?:Jl^i-&Mir4 lfc. » 

1 0 tc^rs i d ts^-rs . z<r)&#bnzM tx W4 1 f*^a-t ^mm^f^mx&^mmth/fx 

Hfr^fiOKfbi-ot^A ( E u 2 O3 ) SrSUirtS. #A#4 2 . 2)11^4 1 *^»a}-TS^X<7)»aiS^P 

-ftT. jgft<7)75>y^X (AIF 2 , BaC 1 2 ) t 50 S^^X#ftB#4 S^TjfKOWt^ilT^^tlTU 



1 1 

ffl^^^l£-rs#Hm^ (fl;itf*at^Jffia«2 0T 

r«ag^j fc^dffliSti:. *sgiv#£ #2 0 
To r r ( 2 2*C) OTtf)#X. £§\£S8H-6. ) 

*'x^A#4 2*^^A-tS^fc* f T'#. ifxm\!& 
#4 3»t>W2&tt>7 (*0*) T^LTMS^4 1 

axmx^A 2&^x»aj#4 3xm^4 i worn 

[ 0 0 4 4 ] frfc. #Hm^«^^*^»^ i 4 1 ^ 

(jfmn) imif^tix^t. *lx. mmjfxtfz 
tf^yha-frztiz. map 

4 lO+Wl 0fc : SW\-*;l^«2 
0£fifc£;btfTiB^Sf^G4 4#gtt4>fu 

itx7msm4ems^tix^h. 

[0045]**:. Wffl#7X»g2 i (Mmum 
%U2 1 aim^^tLXii*). Z<mfS.Q2 1 afctitf 
7X<g2 6#&9tt»t£>fU IM7Xf2 6t, Mft 
*P4 1 <7tfhS5i><>>Sig$*l*:KW4 8tfimZtlX V> 
£. 03tt. MF4 10rtS^fflj£Sr*1-^«@T* 
S. 02. 3fcfcvv*\ W^y««20«, 

too4 6j 02, 3izm-£otz. mmoiim (mm 

«2 OflPMHWPtMil 1 0<0MJSS?i 9** 

w^ss2 2 £sa&isi»£««rtsfctf>tf>3ias l»jwe 

4 6UL KS^4 4±t^a$itSiriii^US«2 0 
<0tt*aiUfr»-£. ?»^/t^2 0O4ftfti!££*> 

[0 04 7] 4o^Siey4 5«. ey±3g#«s& 

4 4<D±ffi*>4,±*fe:^tHTt3 0. mg^4 4c0rtSB 

K-C^SJ:3fc^->TV^. 4o<oJ?Etgfit4 6<D#* 
»i. J»4 l«0±SI!{cB«$ixT^SP3<iS«i0il$Sli 
46at. 4 6 a<7)|*)fflj^±T^fi)«r^*t©T' 

S83iVO*6;*54 H346bfc. 3d*SB46a<Ort 
mz&iXAyJ YU4 6 b $rT^r(C#^fS>'^4 6 
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1 2 

SS4 6 b<0TJg*«^^US«2 0 J; oiz 

Kc-^X^h. 

[0048] 04«. z<nmmmzm\*x : WHsti&L 
m&vmmxnzmmnmzmtmz'&z. *0£ 

<£&Ig : fifii't**£Kl 0tf)*f|pjffi (irS" 
*;l^R2 0fc*f|6rt£M) OftJB3 % fc&tKiffiii't 
*;US«2 OOttftffi ( fflB/t**at1Kl 0 fcttfrtS 

io H) «*H3& $>&v^j»^pa«i o&t/wffiM- 

-xvzmmhzttzk-yxmmmtiyxmi 5Z& 
f8.ix&< mxit, mm#yxmi susw^ 
*>imii o<nmrn£BtiLisixx^h. ) . 
t o o 4 9 ] -e u: . inffiA-^p»« i oftifm** 
>i^2ozm&b*Lxn&£btt.W8x\ m. 
&4 4±.<r>%.tmizmmi. namm4 ezt yh tx 
mm>**>i'mg.2 0iwih <04 (a) 0m) . <jc 
*c. ji^jp4 1 (seasm) $-aa$-e- 

20 ( t> l < ittfxm&4 3 *^^s^m5-»ffl 

[0050] ffl&t>4 5 s-±#$-fr. ntm>**jvm. 

20t±Jj£Wl±tfX¥fffi®Z-£& (04 (b)# 

m) . ztnz£->xmm'^i&iRi omrms^^ 

S«2 0<O^|6jffl<Oiai^*>'^&!)5*). »^;l^«2 0 
<0^3te*S2 5*Jffi§iX3tffi<i, Hum* 4 1 F*i<0fSu2 

mm. ( 3 5 oxm&) txnatm&i. z<nwm 
er*i o~3o^^s«»-ri,^i:(cj:->T«M-r 
30 5. 

[OOSUIHlJl^rSr^l^lRlO, 205rS 
fc«#fflLT. J**lV£m.l0. 20U«*$<1TV% 

0-C) fc^Lfc^. 5HWB!RIia*»i4. 

: m^X. &®Z>4 5 Z&TZltX. WffiK 
*>IW8L2 0 ^luffl^-^l^lS 1 OizWSMh^i^t 

m.^h^Ltzimx'm.tkStothixh (04 ( c ) # 
40 [005 2] zlx. MjF4 irt^isjs*>\ mm*'? 

xm 1 5^t^J: 9 iSV^Sfig ( 4 5 0^15^) 
aLt^>. 10~2 0^-e^*fflS»CiHI»-tS. i 

«10tWffi>'^PS«2 0W51-^*^«$^|,„ ^ 
OS. ffffi«ffi4 6fcJ:-5Tm^N'*/Pg«2 0lifaffi 
^^/ufflSl 0tc«ii.-9{t^>ixT^I»o-C\ 35eLfcM 

[0053] #mffim<7ffl%i>mii. m^^m^m 

50 /PSfii^jip^i^gfeitt, *^=5rt'o^*Ji8« 



1 3 

m**)vmsLt zm&Tmto'&bitTfr ^jua^s lx 

ftxt. mxnmmtx'^¥X'm^\zt 
hztzx ~>xmv#xtfi&.mztii><r>x\ mimiz 
t5\^xtiz<7ymttt>SLih. zlx. ma&tixifixtf 

iZiSVZTm&ftmt. M2 0Tor r&±tZ%hZ 

t^mMm^h^x^h. 

[0054] *<r)tz*>. ft&233izm,X'^Z>mtftm 

fnfoms) xi&gitL^w *ix. m=mm miz 
n&%mm) vmit-titmasi&mTVi. z 
tnznix. ^mmmfmmnmizxtiii. mxn 
j $^mjLm£X^xmB'**)ims.i oaw»t 

*iWHK2 0fc«»3ftT^£*I^rfc-<9#x#»aj 

10,20 iMSftfcttB-cfMrefiifc*), 
flWS«l»TW<Wil 10,20 fc*4ttrifjiflR 

0.20 4^ttiWr< 5r 0 . 2 5 

0«gMbW».il:3 £ b Hztch . 
[0055] Kfc, 4gttte>JBft-?& 

v>4tf>?, W8$&tffx$><7)%M§5&z J: o TStttfM 2 5 

gS4 ozm^&z tizx o . MNcnB/tM<gaii 

[0056] mz, #iP& % til®&4 1 *6st*JHHR 

33efl:3**. 05Ji*3Ufe^®tiJ«t-&x-v>^ 
Xg£ff pfctfKOx-v'y^ilMS OOifj££S35$Wfc: 
x-^7HS5 0{±. /t*/P51tf>rt 
gf!2fg 5 1 a fcjfcm^^ *«tfciW)K* 5 2a, 52 

b. lortasaas 1 a<ofts#xE£ng-t 

S/^y 5 3a, 5 3b. fc itfftmSEE^WXtffc 
[0 0 5 7] TKlsXtS. *T«ftRStJf. H&fcJtf 
SrSftT/U;KOrtg?^tSii-rS)imp 5 6#2 r 

m&±m-}t>tixt5*) (CKoampji. i?E>i^P2i 
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C64>±<Sft83*lTl>t*. *LT. #7*^5 7 fcft 
tt#X£ctrrt:y><0E'i5 2a, 5 2bi£Jgaft&. 

>t**5 1 WrtaSJSSrEf 5 2 b SrfflLTH 
ffifcLfcttfc. St 5 2a±0»m^X59?rSIAL. 

StfX&tt£«l::?tOK;l':7'5 3a. 53b£p^t£. & 
10 WBtt89W£*>6?fc*. tott,. ^ftSm&i 

[0058] B?l2jI§vP5 6»i, ®0)£ol,Z2<rmizm 

«±^iBJtfc»»t*ii:*«a4Lv\ 3fcR*t* 

tOfc^rSA^TifeS. *l£JSOJE8g-C'tt. ASSESS: 
S1ia^#Xfcl/CS£*i$-t£*:He. Ne. Ar, Xe 

1 0 0-7 6 OTo r rSKfc»JW-*. 

[0059] ^fxEA^Rnft, ^"C*;M*ifc^**L 

izx*). mx'%&Lt:7m$i.zistttfxt;m&-r&z\ 

30 [0060] ^^/Prttc^A-rsstm^xh IX 
W£ltztfx&m^x^&(OX\ WMJ}x*e>*mi>t 

mm;t#imfr&zt££^x±i&3m%tt.zw 

Ex-yy^Xgfctj^T, vn'^5 l^rtS^PiMfc 

j; QWbta&mtzmw >#<?>maftX'mL?& 
ifx^^m^Kmta-tiztufismx'hh. *<mzmz 
mxitttimtfxifiMemmtiViffliivtivj 
yvt<ogf5Z£&z%ixz> l zmtfb t ). @6~0i 2t= 

wommi**)i4ffitzmft>ixx^&ifi. 06~®i 

[oo6i] @6«i. fis6 1 1 mwjjfaommx? 
ftUto<rmmmti7xme4 bmttitme 1 b<m 

Mm*. 0 1> «£V vfiiao^^T* 0 , ii» P 6 5 a 

t>mxztuzimtfxtf. wmsmi. (hm±) ht- 

§ fcSS 6 6a tCJEA^T , ^(ClSSSOSIS 67$: 
SEfufcttfc. HB5gS<0T (Hffi±) fc-C*fcJSBI6 6 
50 b2rii-5TiimP6 5b*^a3$^ rt»T»4Lfc 
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stares ^-vvy^MQomtm; w&L^bi^ijwmsmxfatt-h® 

[0062] i«Mtiiii6 1 tmmjftvmmm mmmit?*t<wmt:±M<r)±oiz%fc?ht. £ 

#7Xm6 2tmW^6 3t<7>§tfmmK PraS6 1 ffib7fr^^bbb<*^\mmm±.-?hZ\tlZ% 

W#|6KDjJ*ffl#5XJf 64 fcBS«-r6[iS6 1 fc &C0X\ SM6 7 £t>(tS#.X<7)SDft.£ «fc 9%¥&<ft 

«»8l»:DfclK<arfUttr4Hir, mAJfxtfX*) fctfSKUL ±IB<0J:3t. £IS66a. 66b^fc 

9c«tflgia<OSia6 7^5Sail»J:d^S. £*Ui. fcwcJtfEtf)J:d tUMJSS^t it«ffl#7Xfctf)8B8t£ 

I«DJ: 3 fc-TSI fcfcJ:-?TjI$vP6 5 aA^gASfl ffl5£t6.I fcfrU* U\ 

^X*^SvP6 5ai5^T'PiMJga^±ffl (0BB±) [0066] 08fcL MfM7^«6 2 > 64tfm% 

6 alZfcW*) ^ -£<r*>£>£fa6 y\<?>#ffi&tf 10 ^tC7^^rtaMeiljitf<7)2rR6±1-S^»cOB&littf> 

ag6 7*>^faj*ffifi5il J ?>r<^S*^T*S. £ fflHig81. 8 2*!, »tffl#7XJ16 2. 64tXh 
•IT, 07fc^-J:d(cllMt¥ff*|6lO«*ffl^5X 7^c0HM6 1 fccDlSfciE&SSfiTtJO. 

«6 4 1 Bf«-rSISa6 1 fc a^*5r< t i-gfcJKISM 7*ttWSSM6 1 fcSitfrfi<^£iTjl:tf>fflllM8 l . x 

Lx^hm&jfi®i>mstrchh. zti\t. mmzwi h:M7^«iis3gSB6 3fc<o&)gi3Ki;!^ xv^^y 

-f&mmmmvimmffUL t&^-c. i^^ta «<ons6 1 t¥ftUfa(omi±fi>mfm8 2 1 » sag 

tfxfcctr^i&vwc. Cicog^^xcocai^jg ^I.Xh7-fT«c7)Pga6 1fcW®Mra(@J: , ?t»J£vv^ 

SJ: 3 tWitf. x-i;>^(ci(ftm5:4taflcmsra Uw^tft 0 , «MP6 5 SL^hmX^ixfzWMM 

fcfcWCJ: 9^JK#X^aj£ff*.6*^-C&6. X*!, R|gS8&<9± <0ffi±) KT£*:£ia6 6 afc£ 

[0063] £E36 6 afciJWt . PSS^tM a^T. £££BiSia<D£ia6 7 £c£fl*:»fc. USSg 
*ffl^7XfcOffigKiraii:^^i**XA^\-^rtfc: 20 SScoT (0ffi±) £-C$££IS6 6 b£jIoTj§mP6 

AoT<SiimP6 5afc:igV^T'*-oT, jKftP** 5 bA>£>flFiiJ3fU rt&T'&£Lfc#x£^«i<#ai 

^i>r>ti>m<®. : m-&im<r>ffi8i6 3ii&mm7x x-z. ^-i?>yjMX'<m3m£tt.zwz.&z.ttfX' 

«fc«ttLTV^TtfflmP6 5aA^^06 6afcSh. £6. 

S^titfXtfgffl 6 7 fc#ffiS;h.£<D-C. ttA,hi$X<n [0067] .I<7)fliJ£T'tefiig6 1 fcS13f |JiJ?)g£*Ub 

^tt£i&if£t>o-m&v\ fflmP6 5 at: 46fflHg8 1 tHM3ggi56 3 tcoj^iaiS*v RHI6 1 

m^^co^m^m^t . J: osai^v^v^t^f fcTO#ipj^5Eh.jt#>ffljiM8 2 1 KS-rspiM6 1 1 

KiXLZonX'bh. JilT. IS^<0±fflO^t:tjv^ Klg§lig<0^6 7£Sfr&J: 3fc&S. i:t 09 

[oo64] mmiz. btctj^x , mm%&k tm#x*ti£t&mttwy?. zvy&ftwxoimi 
mmtfyxk(Dvmjmmt%&(?>i±tfx&j**)Wi 3 tc-mr % x-v'^^tjassr^tsttm 

*^*Tff< iimp6 5 b tie^at^-cj>-?T. amp amc*tvr £ 9$$wtc#x<^yi£ff;t6a^T-*> 

*^tofct,S<fi[Mi-SPiM<7)JgS6 3{lS*ffl^ &. 

XJffc^LTVvCi^6 6b<0#X(iamP6 5b [0068] 01 OfcJjrtJ: 3 fcLX 7« 

X'i&W o£ 0 . ffl^P 6 5btZ&»mv£ffim Ztl. HS6 1 6 4#«iSt 

SP 6 5 b*^tf)^X£7)»aj^iiS< ioT amP 6 5a. 65b £7)fiMli(@a^[Si0±TfcffiA>tl 

T-$> h.&iT. HM^TlfflO^tfcV ^TlSSJg^ t » & t <7)T'» < » 0«i {f0 1 1 iz^tX o tcHM 6 1 ^ 

fft&issja^oiiaosgatcosjgisrv^d. -i,fo'^<?>tfx0)%jh.zi£mzi£hztx'. mm&w 

[0 0 6 5] Sfc. #xm&2tl&M<?>2[86 6btZ tfXVMft*:* him* U\ 

fc^T. PggJgSSi:»*|fl^7Xtoia{i*!«v^Sia [0069] ifz. W5m\±2i}rMzWLt>tlh i><OX'ii 

6 7 £$Ux&$X&£f§6 6 b SrSoTa^P 6 5 b*» 5r< % HX<mX. ®&tfX'Z h X 3 1 2*0rtLhft*l 

^ai$ixtc<<^^ si36 6atfcv^piajgai tra^. n-cai 2t^-j:dfc:igM7 0Tv\-^;^ 
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mvs>&. -e-lt. ^.~ : Jyy^^tzff)*>. mx/tm )v^-isv7JLw$<rm&$miis ( BaMgA 1 1 0 

f»4 1 rt£/t*;MftAU nmm#y*<omc&Z. *)& Oi 7 : E u ) 0)$ttjm\i. x-^y^ig+fclSIS 

v^Miagtw. -e^^iaetcjit^LTMftL^* 5 «±cofi^ji (Mgo) ^MWuzBf&ztifiim&m 

t> mm. 3 5 o-csst i ssa) . nmttiw^ ttiiimm.m^mii-hxmi.t'ktttfxtzx&gtt. 

(8xio- 7 Torr) «stLT. i*i&gfflfrt>tf im^m-mmizx^it^^^nx^i^t^ 

x^^rttc£AL=5rv^J:dtcK±LT*><. 10 MT. WfeiiBtffc ( BaMgA 1 i o Oi 7 : Eu) <n 

[ o o 7 o ] * lt . ico»tsu:s^. rtsssiasrs %7t^tt^ft^B5±^i» ^ t m&x-bh z t mm t 

tz-^m'y^t^^mictm^x^x t.m [0075] x-s/y^ig^&Ljyt^ xm^m 

mLKZxems.nzmixzxntfjx'szmm mizitw^tu-zm^smx-mz stm+tf? 

iztizx^x. PDPmmztiz. duz±j£<?)Xo mm±<r>®.mm (Mgo) ^mwnzm^fxfzwm 

ztvx-$z>. WFizz^mmz^x^m-th. 0. »icit mLLtzryx^z^xm^mn 

[oo7i] t-r. mi ozmwzm^x. mmipm^tam^titzms. (100 oxm&) t&o 

ffifflL7t»fe^*«c (BaMgAl 1 o Oi 7 : Eu) 20 Xti*). ZOJ: ttm&vXmiZ&^X . TyXUZi. 
^f^Scm^^S mtatT'0^3ieHHt(7)Sffii&fird & [0076] ]^l$(cSS£^6*limS:£tf# 

we**, iftst 1 1 orttiiffl^x 1 1 ltmfeco x?-ifcssiart*^»aj-r-&c:tT. -ico^t®** 

&ZkHlHB#&.t&. fflg.tfxi lltliNe. Xe fcfc&S. ^Sdl^KBTUx-^y^ 

^^.^tcTk^^^^^fflw »«cjE*m 00T is&miztstmffxzfcLxwztf. mmtzimtix 

orriLt NefcXec^a-Eifc^Ne : Xe = 9 O&AStXftaSfrliOiR-f .1 tX'mWtiliZimtfXlrfc 

w fcii s tm 1 1 0 rtts&fctsa* B?asrtco*^m^^tf^ STftmss^ncsfaj-c^ 

ftH^rttc«|ax$ y^-i 13*«£*n:vv&. Si^TS. 

»X$ 7^-113t LTJiB aO^flj^t. [0077] SC. ftS^SSIlIfc^ftTBr^Wtfir 

[0072] Bl4fcJ;l/Hl 5(c. ffiJJIL*:#feSbK l\ ®MtWimt(Dl3iz. W&HtmvWMJj X £M& 

(BaMgA 1 1 0 Oi 7 : EuXDftmicA&f&ft -f& «t d{C-r&,Ifc t>T'£&. .T<0*§£. ffl^Ptt. 2 

(»^^M^i(ftmiucoi&ms. n *miimm:< x t, . tfxgAJHt /fm&mzmm 

m&t\m%s&s.ymx'%&ztihm tcwm. -rs>imp£ 1 yBfSitswc. wxtitcztemz 

mi&o&gymcomjmskzztiftufi-r. mi 4tj«t axzwm-hx oiz-r&z kwxzz. tt:. 

tm 1 5<»®Mteiitm#x*n*ms&mT$>z . am msmirnimfixiz t . *^m^t# 

M8im?>#fe^{*<DfegyfikL 0. 0 5 2T'J>o 40 ttmt L\\ ZtUi. 

[0073] ftm^oiB^gji^im^ff^tijnt t t . zv*m^tm;totmMiL&mm*tfm}iz 

a. »mfc<j:sfe^^i^<m^-r. mm^)±<n [oois-ivt^x. Hi4at^ai s^m^tflw 

*^4«T«Uv:^J;0t,A^^i:# lZZmfa?>mm&{LimZ>Zk&X'$2><7)X\ 

thtlh, e tOa*L<«10TorrWT (SjfiSfi&yi 0*CBI 

[0074] 77X7f^7I/>f^ 50 T) , 5To r rKlT < gj&Sg# 1 "C^T ) 
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imtLK.itz. lTorrJaT(8£iSg#-2 0 * [0079] (Htfctfl) 

kmt) x-htniX'omiK. mtu. o. nor [oosoi 

r&TF (g£S£* { -4 0X1&.T) X'b&ZbtfX <0M imi] 

* 
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(cd/m 2 ) 


w 


i 


520 


8100 


2 


500 


7000 


3 


470 


6300 



t0081]^ltC*L^N-^#^i<7)PDP«. 0 * (0BS±) <0|§gfccS*Uttf>liM8 2fc<^fc:jgj£3*l 
8<0fi|^W?^^frailtt^ffitcS-^V^x- v'y 16 1 *>^>[iSSgg?cOTOSS6 6 b fcjM^T. 

^^T-fl^Lfc^ifcflfcft&PDPT'ifcoT, x-y fflSv06 5 b*»£SMJS*U SA3*i*:Hi>ti:'tf>ftm 

>^+ta-T»«^t LTNe. Xe0>m&tfX (g #*#JISSg2fc9±CD£jg6 6 a 7^206 7Mffl? 
£JtttNe : Xe = 95 : 5) /s'*;H*ifcm 20 ftl>C:fc&<8m}$;ft*:*:#>> PlgjaOAh^TlfcO 

■TI>»m^X07K^^EIi 1 To r r jaTfc Lfc. £ ^■cmL^*^Sr^tr^5:S&*S<SfaiT'$^ 

fc. JSH^Xffi^«5 0 0Torri:LJt. *>ofc)tftt#X^S. 

[0082] *l(2itl,fc":M<*92«>PDPUL H [0085] ^*;U#^3<OPD PtfigS^X 

tefllfcft S P D P X'h 0 . 0 1 6 fc^-fJ: 3 tCX h 5 4 h 7 4 T«<0£f§Ti£4i itz*.m$,z-&tt#x Zm&X' 

7#<0im6 1 tSit^|6j<Og£M±«>ffl|ga8 Ib.X £&^7ttf>fc. ?£|^tt<iA*;l,#-S*i&tf 2<9PDP 

h 54 7tt<7)P§g38S?6 3 1 OfiffifSfiia 5 .. X h ? -f 7 bikKXJ&fr-iiZ. .IcdJ:? tz/**A4& 1 , 2 COM*. 

«OflM6 1 i: ;s PfT*|6KOStl.±*fflRIS8 2t»«-r tf>PDPi>. t¥3lW)*i6Tx-i/y^5:ff-5 7tA-^;l/S 

iZhJJTV&imei tO^fiSfiiOt)^^ ^WPDPfctt^T^/M^ii&ftT^fc. £*l 
«/t*ikTfc 0 » fflEKIfcM t PS<Ox-i;>^aX' x-i/y^fcrtaSTH^ Lfctf* SrSfifrf & CI b 

[0083] Hfc. mte*Ui><*/l'3^3tf>PDP sfltrrvs. 

li. ItKPItftSPDP-e&'K 016<D$j£(;:fcVvc [0086] Srfc. *Hffi0re<i@8, 01 6. 01 7 

0 1 7 (CijrTJ: 3 tCiKvD 6 5** 1 yBfC* 0 . x-y H^^H?5«cOA*;K75%3t^Ht2:^LJt*»\ 09 

y^JSSIi. jlMPSr^itLTtttS-CffoTt. !?fE#P -Si 2fc^o^co$jfco;\'*;Mc;fev>TiK RIM 

DP^fcv^T. x-i?>yx'<r>wmii 2mmi\\ x s^xh^^r^coss-c^L/i^s-ss^iKftai 

fc U . 3 0 ai m . »cm#XtiN e ( 9 5 [itte»!B 2 ] *m&BmX'\t. x-y'y^xg&tf * 

% ) - X e (5%)£500Tor r "CSAU:. X- Of&JMtfg t #±IE0i$8$8 1 b W£h\m%<rM. P 
S'V/li. ^MMmz3cS.^2 0 0W. 20KHztf?£ 40 DP|8jt&l/PDP(7)i?ii^aJi^gi||^Sli:plSI 

S£^;MKfcMirt££fcTlT-?fc. X'bh<7)X\ im&iZ-o\^X<r)*Wmt 
[0084] x-v>^ v f^Lfc^*>P£6fe£*T [0087] *H6SJg®T'f;L £-f . 1fflB''<JM<£C& 

ltc^tTt. ) AtM4PHl>PDPtfft«>& fcfcwc^ x-i;y/saa$rSrr. ^<7)*^*i. »mm 

##fftt£jSU:. ^tl^m¥^t^^2<0PD ^\ZJ^VX^m&LXWMk^L^hb 

P<*9fc£^Jia>o/dsgji. vc*A#91lix-s; #«t^rffiT'fcl.. L*>L, t^HRW=SrC:<7)x->?y 

zmzftti. ft&x-%&.Ltzm&&%ts*f #>, ^-^y^mtizx^xmMW/ikw^iim 

<W&X'$tz0)lzttt. A*^S-t2<0PDP«, iim L<^tLTL^d. -?-C:T\ #Hi&J$S"Cte, ClOJ: 
□ 6 5a*'^A$i^/v:^fcS^x<0lIt^t*^ g£3jgs$50 3fcx-^y^xSt'^UJt^3K<*^> 9>%i*)lzZco 
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[0088] ZCOfztfXD^mntnm^tii. X-y>/ 
XS^tcJaT^i 3&lSa<ttlJii£*iTV^. 0 1 8 
l&mMerMBiz&m x- i^^lgfc Jtf^w&fc: 

mz^-rwcbz. zw^vrngmwii, wio 
ltfortsssrat^sr^A. #rm^^<osi : i 0 2 

a . 10 2b. 101 cr)fiUm3(DtfAEi:m& 

■f4AiWyi03a. 1 03b. fcil/Sc^E^EpjD 
-r&fctf>OiBiJ|H]8l0 4. fcJ:r/»JFl0 8A>^ffl 

[00 89] TKl'Xmffi. *T«3fcRltJl. l@g*SJ:tf 
«^«jWgj£5tl/^ffi^7Xa«l 0 5fc«^S^ 

«$:jg»tTA-^^rta5ggiataari»ffl^p i o 6# 

2*mMMVt>tlXt5 t ) (il^P21aSrtCtnii.T. 

SfctciiB&$*t£amP£-£rtr. ) . ztit><?>muiz 
tt#5XW10 7jWR9ft«-£*va^. *LT. 
Xfl 0 7^^^X^^1^)11110 23. 10 
2 b SrSift* . 1 0 1 coft&mS 1 1 

0 SrEI 10 2b fcaLTSSfcSBRt&tf'oA*^ 
ffi£OfflJg£TM&L (Sf^IS) . Ell 

o 2 a i vfiimtfzmz.nmx'mxL. mmm® i 

0 4 IrfflV^TmWS 1 0 9tc^«$t^ifemSli»c^ 
coBESrBHraU A*/H 0 lrt&TlfcmS:fS£$-t*\ 
fffig^KHSx-^^fr?. 
[0090] *mn<rM!8X'ii»m*fZt LX&MZ-& 
fcH e> Ne> Ar s Xe &fcli£*l6aft£qRgtt# 
XSrfflt\ 2ScS#XJByjSrl 0 0~7 6 0Tor rgg 
mlBx-^y^xiiirr&fc:. >**/H*tell 
^2ft«#X£E110 2bS:ffiLTJ»mU *<7>&, £ 

® i o 2 a j: mmxzmxi. -zm.T'&Mtfx 

fc't*JH OlMzfcLWm%fft>. /t*jn 0 1 £tt 
L&vM?>B>rS&oSJ&t$rl> a -can 

[0091] ;<c*;K7>#aJ&. >**)V i o i tortSJSS* 



* SrKf 10 2b £«LTS2fc:J#mU Ell 0 2 a J: 

f&Zitt:mzimn> zttzi*). x-fyrwzmi 
mm. i Tj^y^j; d ^mncr>wm.m.i:m^h z 

10 fcT' (@6~01 2#B8) % Jfcmi^rtfcS&iglKtf;*. 

[0092] it:. ft®mSHzt5^X$&tfXi:m®to 
fcSW-wcl*5r<, WmtZJ^frftmzmiltzifx 

mm-rttsrct. mmwmiZmz-tthzttf 
T'$&. ztm. ismwzto&x'mLi-&*m&Z'** 
iw&\m&?hzti) i x%hfrt>xb&. mz. 
%mizi5^ximfixmmiztitf-<?>x'ii%<. m& 
xxtmxi-zmx-h. mm^imht^mm. 
20 -rz. l*>u fctw>isizimLx . imwzn&xft 
&?&7m&zmm&^w&*Miii-tz>zttfX' 

[oo9 3] &nintt:mzti(mtfx*m&-?& 
zt%<. zoummLxi*. bhwzmsmm 

flrf£*>\ ±B0>£olztiimZ-<tt:mz-'B.>**>W(r> 
ftm#x£®ltiZ-&t:1}tf. BffiJgtfiSu. mz. ±M 

imimmmiz?£iffi&z®&z itt>ti& z t kov >t 
%m&. i~r. *-i;>rw&i,z±&^&&.<r>£fc 

WWmizWtohiXhli&mfo ( BaMgA 1 i o o 
30 i 7 : Eu ) (DttWftLIZTyXlT'fXTVjrt* 

■r. 

[0094] 
[312] 



















100 


0.085 




69 


0.092 



[0095] ftmmit. x-isyyximz loot 
itmmmx-h&. ftmmn. ^-=j>yxmz 

tWsatt:. Z<r)£dizx-iS>?xni&hZtX\ 
mfccrvmffgitfZ. 019fcJ:tf@2Ofc:. x- 
y>/lStJ:->T. ymm/%m%lr$tt.Lt:ft& 
fStfttfc (BaMgA 1 1 0O1 7 :Eu)£. KlSSJtv 
+ (*l£Sv#ffi2To r r ) X'V-7&immffl3 0*50 



SSrlOOfc^S. £< *®&<7y^m&v>ib 
gy«i. 0. 0 5 2T'i>-?>t. 

[0096] ^-z/yyjMX'Zfck&z Lt$m* 
ifi. m%mvm*xm®s&.-thztx\ mtwt (mt 
WL%e>mz&£ y m) tf®m-&ztifihfrh. -nc 
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a£*<om£Wim<%ii)K 5 0 ortti£?fi&»#«s 

[00 97] a^LTV^V^. MftSrNe-X 

e - X e U-&tfX*X'<om.J: 0 1 
Zcomt LT<iy«^fm*s8SfcJ: 051 

[ o o 9 8 ] *t . i&^'wxmsMt&t m&'&D 
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* #JgHtf-S i 1 1 J: 0 £ fcfcJBSMbWai tS< Zlt: 
%m<7)®®1-&&-&W±**<%'). 15Torr 

(^ias*>'2orjaT) ttm^m&zw&mti 

<«10Tor riaT (U&B&tfl O^CWT) . WlZ 

5To r rJ^T (g/SiSgtfl-C&T) tmt I 
<.*K. 1 To rrWT 2 OOTF) 

10 Xf>tM£*)m£L<. Igfctt. 0. lTorrUT 

(S^iias* { -4 0x:wT) -c&s.rfctf.kOStL 
a. 0i4&#0i 5c**uttHfcwwm>*. & 

*5> 014X1/01 5**KMi. *«3*fc*£W»6 

-Hft-C&*4>&. 014Xtf01 5co^tt0fc^-f Lfc 

20 [0099] (SS3fcfl2) 
[0100] 
[*3] 
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